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ThB AcAPEMV KKr4RRT6 TO ANNOUNOK THE DEATH OF 
pROFE8KOR ^foBTAIf WfLLAKD GiBBS. 


Profesflor GibbH web born in New Haven, Conn., Fe1)rn- 
ary 11, and died April 2S, 1903. 

At the regular meeting of the Academy held May 13, 
the following minute on the death of I^rofewsor Gibbs weh 
unaiiimouBly adopted : 


The Academy has learned with the deepcHt regret and sor- 
row of the death of its most distinguished member, I*rofeHSi»r 
Josiah Willard Gibbs, and desires to place on record its deep 
sense of the loss snstained by the whole seieiitiftc world, and 
in an esjiecial degree by the menihers of this body. 

The first published investigations of Professor Gibbs ap- 
peared in the Tranwictions of this Academy in 1873 , under 
the titles of “Graphical Methods in the Thermi>dynainies of 
Fluids/’ and “A Method of Geometrical Representation of 
the Thermodynamii? Pmperties of Subglances V>y means of 
Surfaces,” and these were followed, in 1875 and 1878 , by his 
celebrated papers on “The Equilibrium of Heterogeneous 
Substances.^’ The great importance of this work is shown 
by the fact that the atithor anticipated, by purely theoretical 
•nsiderations, a large number of the discoveries in Physical 
•mistry which have since been made, and that he intro- 
1, into this field, the most powerful method of theoreti- 
'ostigation now known : — a method, moi*eovcr, which, 
adef^endent of special hypotheses, seems destined to 
^rxuanent place among those great scientific methods 




jiapse of time does not render obsolete. The 


S emphasising, in this memorial, the researcbeH of 
\bs published in its Transactions, is not unmind- 
'^'iguishod achievements in other scientific lines, 
"" others the special mention of sucli work. 


^^ifaat it recognised so early the value of his 
Vodynamics, and was instrumental in giv- 
world. 


\scieiitific world. 
\ 
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f^atnith Rock. 


Figure S44.—Aneieut ingoription on '‘Spanish Roi‘k,’^ after Lefroy* 1879, It 
has been attributed by most writers to Ferdiiiando (^ainelo, a native of Por^ 
tugal, who received an aboitive ehartet for the sc^tUement of Bermuda from 
the King of Spain, about 1 W, But ther«' is uo evidence that he over visited 
tbo islauds. If the monogram ever stood ji»r lus name the has now dis- 
appeared by weathering Quito possibly this luis iiapjiened At jiresent, 
the monogram more resf mblea TK oi FK U is more probable that it is the 
only known recoi'd of the Hurvivors ot some disasti ana shipwreek in J54U| 
who may have lived for some time on thew islands, and p<Thaps died here. 
Possibly only n single uulividnal nurvivcd, and he may have lived alone fi*r 
years, like “ Robinsdli CrnHoe.” The prebenoe of a (»toss would rather 
exclude the theory that it was left by inrates or buc(‘aueei‘ti 


This is probably one of the mementoes of the supjioHod vistte of the Hpaniah 
before the English seillemont, mentioned by Gov. Butler, in 1(J19 : Wltnewe 
oertaiue crosses left erected n])on rocks and proiu(mion<>H He also refers to 
old Spanish i-oins Unit had boon found here by the early settlers, 

The inscription, which was originally deeply cut in the limestone l^dge, is 
gradually becoming loss dlstund, dne partly to weathering and partly to vandal'* 
ietn of visitors. A oast of it is preserved in the Public Library, at Hamilton, 
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ERRATA. 

Pttjjfe Hue G from bottom^ for D ^lahrifm'a^ read Dolabrtfern. 

Page 4H, Hue 20, for lix read Ixix 
Page Gl, Ime B9, for Klagg^o read Flattie. 

Page 52, line 15, for 1901 read 1900. 

Bee aleck page 62. 

Page 68, line 10 from bottom, for Vanghan, read Gregory 
Page 69, line 5, for PI. xii read PI xiv. 

Page 98, hue 22, for T read P. 

Page 11B, line 8 from bottom, for KnamiUidte read GnRiuihdfe. 

Page 114, under vnt, apd p. 170, line 25, for hSismtUin read hhigmtfta. 

Page 126, line 22, for PI. xxl read PL xxv. 

Page 128, line 17, for PI. xxxiii, fig. 4 read PL xxv, 6g. 8. 

Page 129, laet hue, for 4551 read 4544. 

Page 187, line 17, for turffuia read fnrgtdum. 

Page 145, line 8 from bottom, for typo read typea. 

Page 149, line 7, for Dnnn%> read Oanfv, 

Page 151, line 1, fw 400"'"’ tomI 240"**", for 150““" read IDS'*’"* 

Page 184, line 24, for CVj/pf i#t read Cryittabnemy and for Jhxiohncia read 
ih»dabaei<i. 

Page 190, line 15, for 4557 read 4587. 

Page 194, htte 9, for 4548 read 4518. 

Page 200, line 18, for 81 read 80 ; and line 20, omit No. 1901 . 

Page 202, line 9, for Fig. 1 read Fig. 2 , and line 12, for Fig 2 read Fig. 1 . 
Page 208, line 88, for 1487 read 1489. 

Page 204, line 28, omit No. 1901 , and line 24, for Went Indian read Florida. 
Page 245, line 6, for 8068 read d068a. 

Page 267, line 25, for 4187 read 4167. 

Page 262, laat line, for 8068 read 8068ci. 

Page 264, Una 4, for 8068 read 8068a ; and line 38, for 220 read 222. 

Paga 266, Una 8 from bottom, for 16H6 read 1088. 
alio page 266. 

Paga 268, Une 2 tram bottom ; page 2T2, line 6 ; pi^ 278, line 28 , page 274, 
line 8 from bottom, lor Ooelin read Ooiding. 

IK^ta 680; Hue for iHangulat^ read triangulatatB, 

paga 282, Ui^ 22, for 6124 md 8255. 

faga 661, Una 64, for Oiiml 1872 read Venrill 1871. 

Bag* 664 , line 60» for 9 read 20 . 




THE OONNEOTIOUT A.OADEMY OF A.ETS 
AKO SOIENOES. 

CENTENNIAL ANNIVEJISAKY, OCTOBER 11 th, 1899. 


NORTH 8HEPFIELl> HALL 
AnsaNOON Session, 8 p. M. 

1. Reading of Coinniutiicationf; from Corresponding Societies, 

by AnEXANDEK W. Evans, Secretary of the Academy. 

2. Address of Welcome, by His Honor Lyman A. Mn.ns, 

Lieutenant Oovemor of ('onnectient. 

8. Address; The Debt of this Century to Learned Societies, 
by Professor Wii,ijam II. Bkkwkk, Ph.l)., President of 
the Academy. 

4. Address; Scientific Thought in the Nineteenth (Vntury, by 
Professor Wii,i,iam North Rick, LL.D., of Wesleyan 
University. 

[At the cloee of the addretwcM an opiHjrtuuity will he i>ffered for oral 
oomiDunicationa from delegates of Corresponding Socioties.J 


Evenino Session, 8 p. m, 

5. Address; The History of the Academy during its Fii’ht 
Century, by lion. Simeon E. 13au>wiN, JJ,.D. 

Reosption by (he Aeademy of delegatee from Correepouding Sooietiee and 
invited gnesta, in Winchester Hall, from 9 to 11 p. h. 


With the aliove program the Connecticut Academy of Arts 
Mid Sciences, the third in age of the learned societies of America, 
oelebmted on the 11th of October, eighteen hundred and ninety- 
nine, its one-hundredth anniversary. By a happy coincidence the 
Oentennial of the Academy came into near conjunction with 
the BSoentennial of Yale University, the foster-parent of tlie 



viii . , Centennial Anniveremy. 

Academy, but at tlie baiiu* time was far enf>uj;h retnoved to 
escape occulta tiou. 

I»j the absence of his Excellency the Governor of Gonnoeticnt, 
who had official engagennonta elsewhere, the Lieutenant Governor, 
Hon. Lyman A. Mills, welcomed the Academy and its guests in 
the name of the State. 

The addresse.s of the occasion, by the President of the Academy 
and two of its honored nn'mlx'w, ai*e printed in the pages that 
follow. Hoth to Judge Baldwin, of the Supreme Court of Con 
nectieut, A\ho drew so faithful a picture of the Academy's past, 
sotting it in just relation to its environment and making even its 
more humble details attractive, and to Professor Ilic'e, of Wes- 
leyan University, who so admirably outlined the course (d seieu- 
titic thouglit in the nineteenth century, the Academy is under 
great obligation tor the service n'lnlered. 

The cordial greetings n*ceived from the corresiwmdents of the 
Academy at honu' and abroad, conveying congratulatiijus on the 
work achieved in the past and good wishes for the future, added 
much to the interest of the occasion. Their number and wide 
distribution, as shown in the subjoineil list, bear witness to the 
sympathy which in this age niiitcs tiio workers in science of all 
lands. 


Johns Hopkins University, 

Boston So<‘iety of Natural History, 
Harvard University, 

Field Columbian Museum, 

Connecticut Historical Society, 

Trinity College, .... 
State Historical Society of Wisconsin, 
Wesleyan University, 

New London County Historical Society, 
Linnean Society of New York, 

New York Aewemy of Sciences, . 
American Philosophical Society, 
Franklin Institute, 

Pennsylvania Historical Society, 
Missouri Botanical Garden, 

Academy of Science, 

Essex Institute, .... 
Georma Historical Society, 

Smithsonian Institution, 

United States Naval Observatory, . 


Baltimore. 

Boston. 

Cambridge. 

Chicago. 

Hartford. 

Hartford. 

Madison. 

Middletown. 

Now London. 

Now York. 

New York. 

Pliilad<dphia. 

Philadelphia. 

Philadelphia. 

St, Ijouis. 

St. Louis. 

Salem. 

Savannah. 

Washington. 

Washington, 
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Koiiinklijke Akademic van WcteiiBchappcn, , Ainstei’dain. 

Naturforscheudf (icK'HwIiaff, . . . Uasel. 

Bataviaaaoh GcimotHcliap van (vnuHtun en Wetoii- 

whappen, Batavia. 

Koninklijke Natnnrkundigo Vereenij^ing in Neder- 

landw’h-Indie, Bata\ ia. 

Kdiiiglirh ProuBsiwbo Akadeinie der W.isBenHcliaf- 

ten, ....... Berlin. 

Government Observatory, . . . Bombay. 

Meteorologisclies < tbK'rvatorinm, . . . Bremen. 

Naturwissetisebaftlieher Verein, . . . Brc'iuen. 

Qnoenhiand Bitincii of the l^»^val (-Jeograpliical 

Koeietv of Australasia, . . . Brisbane. 

Acad<*mie dos Seiouees, des Lettres et de** Beanx- 

Arts de B(!'*lgiqne, Bruxelles. 

Institut M Otb)rologique de Uoumanio, . . Bueliartst. 

Kocidte Linneenne de N<»rmaiidie, . . . f’aeii. 

Asiatic Society of Bengal, .... (’ulentta. 

Kongt»lig(> Fivderiks lliiiversitet. . , . Christiania. 

Koninklijk Nederlandsch Metoorologisch Institnnt, De Bilt. 
Naturforscher-Oesellsehaft bei dor Kaiserlichen 

rniversitiit, Dorpal. 

Verein fUr Erdknnde, Dresden. 

Royal Observatory, Kdinbiirgh. 

Natorforschendo OeHcllsehaft, . . . Emilen. 

Naturforschende (iesellschaft, . . Freiburg iru Broisgan. 

Natiirforschende Oesellsehaft, . . . (i*»rlitz. 

Kongliga Vetenskaiw och Vitterhets Samhallw, (bdhenburg. 

N«>va Se»)tian Institute of ScieiH*e, . . Halifax. 

Societas Sciciitianim Fenniea, . . . Helsingfors. 

Soeiotas j>ro Fauna et Flora Fenniea, . . Helsingbu’s. 

Modieiniw’.h-Naturwissenwdiiifliche Oesellsehaft, Jena. 

Soci6td Physico-Mathemati<ine, . . . Kasan. 

Katurwissenschaftlichur V'erein fiir Schleswig-Hol- 
stein, Kiel. 

PhysikaHsch-ukonomischc (Jesollsehaft, . . Konigslyerg. 

Oeologioal Society, Ijoudon. 

Mathematical Society, London. 

Royal Historical Society, .... London. 

Royal Society, London. 

Konglige Caroliuska Universitet, . . Lund. 

Litomry and Philosophical Society, . . Manchester. 

Wasfitlucher Provincial-Verein lUr Wissenschaft 

nnd Kunst, Munster. 

Real Istitnto dHneora^iamento, . . . Naples. 

North of Fln^laud Institute of Mining and Mechan- 
ical Enmneers, , . . Newoastlc-npon-Tyne. 

Oeolc^ioal Survey of Canada, . . . Ottawa. 
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Soci^t6 ItfatlK^MTiRtiqne de France, . . ' . Paris. 

Obsorvatoire C/eiitral Nicolas, . . . Pulkowa. 

Reale Accademia dei Lincei, .... Runio. 

Societa Italiana delle Scienzc detta del XL, . Rome. 

Acad<*mie fmp6riale des Sciences, . . .St. Petersburg. 

Comite G^ologique, St. Petersburg. 

Observatoire Physi<j|ue Central Nicolas, . St. IVtersburg. 

Rnseiscb Kiviserliclie Mineralogisehe Goscllscliiift, St. Petersburg. 
Sociodad Cieutilica do Chile, .... Santiago, 
lioyal Society of New South Wales. . . Sidney. 

Museum, Trihuso. 

Reale Museo di Zoologia e di Anatomia Comparata, Turin. 
Konglige Universitet, Ppsala. 


From these greetings we venture to select for reproduction 
here, on the ground of our inheritance of a common language and 
of ttther common heritages, the following : 

THE ROYAL SOCIETY OF LONDON 

FOR IMPROVING NATURAL KNOWLKDGR 

Sends to the Connecticut Academy i)f Arts and Sciences on the 
happy occasion of its celebrating the (’euteuary of its fouudutioQ 
brotherly greetings and heai'ty c.ongratulations. 

From the earliest days the Royal Society has felt that its eflorts 
should not be confined to the city whose name forms part (>f its 
title, and has always sympathized with, and, from time to time, 
has assisted undertakings for improving Natural Knowledge 
carried out in various parts of the world. It remembers wiUi 
pride how since its early years it has been able to count us njein> 
bers of itself many distinguished men of science dwelling on the 
other side of the Atlantic, some of whom Connecticut can claim 
as its pwn. 

And to the earnest wish that the Connecticut Academy of Arts 
and Sciences may enjoy continued prosfjerity in time to come it 
adds the no loss sincere and earnest wish that the brotherly ties 
between those who on the two aides of the ocean are devoting 
themselves to improving Natural Knowledge may grow still 
stronger as the years pass on. 

Lister, 

Jl. S. 
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THE LONDON MATHEMATICAL SOCTETY 


Proeent fraterual greetings to tlie Connecticnt Academy of 
Sciences on the occasion of tlie hiindredtli anniversary of tlieir 
foundation. 

They look hack with satisfaction on the (exchange of publica- 
tions which has subsisted botwceii the two bodies ever siiict* their 
own foundation in the year 1805. 

They recognize with much pleasure the importance of the 
researclies in Mathematical and Physical Science given to the 
world by the (\)nnecticiit Academy in a language which does not 
convey to tliem any suggestion of a foreign origin. In no coun- 
try has the value of tliese reKsarches been earlier or more fully 
recognized than in Great i^ritain. 

They desire and expect a long career of increasing usefulness 
and honor for the (Connecticut Academy of Sciences, which even 
now takes rank among the most ancient of the existing learned 
societies of the world. 


lSigne<l in behalf of the London Matliematical Society. 

Kelvin, 

JoHKiMi La^rmor, Treanuver. 


London, July 31, 1899. 


Korkrt TrCKKB, 
A. E. H. Love, 


Sn^rretarhs. 


THE COUNCIL OF THE MAN(’IlE8TEIi IJTKItAHY 
AND PHILOSOPHICAL SOCIETY 

Send most cordial greetings on tlic occasion of the C’ontcnary 
of the Oonnectient Academy of Art« and Sciences, 

They recall the great services which the Academy has rendered, 
not Only in the encouragement of scientifiu research within its 
own borders, but also by the siugular merit of its pnhlicaHons, 
many of which they fool will rank as [terinaneut landmarks in 
the history of Science. 

The Oouncil feel that they can express no better wish than that 
the Academy may continue to flourish in a manner worthy of its 
past traditions. 

Sflth September, 1699. 

Horaob Lamb, Prcaidmt. 

R. O. OwvTHKB, ) Honorary 

Fraboxs Johxs, 1 Secretaries. 
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RoYkL Obsbbtatobt, EpurotROH. 

27th September, 1899. 

To the Secretary Conneetkut Acadetny of Arte aitd Setmaety 
Jfew Baven, Connecticut, U. S. A. 

Dear Sir — The Staff of this Observatory desire to join with 
mo in most lieartily congratulating the Connecticut Academy of 
Arts and Sciences on the celebration of the hundredth anniver- 
sary of its foundation. 

On this auspicious occasion we particularly call to mind tlio 
distinguished services to the Sciences of Meteorology and Astron- 
omy done by your illnstrioub members Loomis and H. A. 
Newton, whoso names will ever be associated with the scioutifio 
prepress of the closmg century. 

Wishing the most complete success to your oomraemoration and 
regretting that it is not practicable for any of us to sliare per- 
sonally therein, I am, Dear Sir, 

Very faithfully yours, 

'EaI.VB CoFEUkRO. 

In addition to the groetinga sent, several of the societies had 
also appointed dolegates to represent them at the Celebration, 
delegates of foreign societies being naturally chosen from their 
American membership. Some who had accepted appointment 
found themselves at the last moment unable to come. Aotually 
present were these: from the Boston Society of Natnfal Ulistory, 
Professor Edward S. Morse ; from Harvard University, Professor 
Charles 11. Lanman; from the Oonneotient Historical S<]d,ety, 
Hon. Simoon E. Baldwin ; from Wesleyan University, ProfesSDr 
William North Eice; from the Geological Society of Lebdon, 
Professors George JT. Brosli and Edward S. Dana; from the 
Literary and Philosophical Society of Manohester, Biiofessor X 
Willard Gibbs ; from the North of England Institute of Mtniitg 
and Mechanical Enginems, Neweastle-npon^-Tyne, l(r. fiieiuufd 
P. Bothwell, of New York. 

With a reoeption tendered by the Academy to ^ delegates 
and invited gnests, the oelebmtioQ, and with it the reomd ol.ihe 
first oontury, was elosed. 



THE FIRST CENTURY OF THE CONNECTICUT 
ACADEMY OF ARTS AND SCIENCES. 


A.I1 Historio&I Addnaa deliverad before the Academy at its Centennial 
AnniTOraary, on October lltb, 1890. 

By SiKBOir E. Baldwin, LL.D. 


American science, and perhaps we may say American letters, 
first began to take shape in tlie latter half of the eighteenth 
century. Franklin was easily the first in each One is almost 
tempted to declare that he was the first American who wrote 
good English ; it is certainly sate to say that he was the first 
whose style of composition had a distinct and lasting charm. 
This gave wings to his scientific discoveries and conolnsions, 
and made him a citizen ot the world. 

It was natnral that he should take the lead in introducing 
upon our continent the learned academy. 

The American Philosophical Society sprang^ from his creative 
touch, and had its first lieginuings at Philadelphia m 1744. Bos- 
ton followed in 1780 with the American Academy of Arts and 
Sdences, and the list for the century was closed at New Haven 
with the Oonnectient Academy of Arts and Sciences in 1 799.^ 

It is seldom that anything endnring is originally constituted in 
the form and manner which snbsequently mark its character. 

In laying the foundations of the oldest of the societies which 1 
have named, w-hioh was in 1748, it was Franklin’s aim to bring 
into association all who had any reputation for scientifio attain- 
ments in tiie dtferent colonies. While an organization was 
^tfileeted in 1744, no one came in, outside of Pennsylvania, New 
Ifork and Now Jersey, and after a languishing existence of a 
qflaiter of a oentory it was merged with a local society of Fhila- 

aSswiSttaa oallsd **Tlte Society tot Promotli^ tTsefnl Knowledge” 
iMtetSd m Um oity of Kew Toik ia 1798, which ttet monthly; but it was not 
liS i t I P WWi e l HoMrii AMeHeiim thwngihy, ed. of 1798, 888. 
ttttJMl,, Oomr, Acad., VoI. IK. 
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delphia under a charter from the State of Pennsylvania, incor- 
porating it as the American Philosophical Society for the Promo- 
tion of Useful Knowledge. Of this FraTiklin was the first 
President, and it has ever since maintained an honorable position 
in the republic of letters. 

In like manner the Academy, whoso centennial we meet to-night 
to celebrate, was founded on the rnins of an earlier organiaation, 
the Connecticut Society of Arts and Sciences. In 1779, Benjamin 
Guild, a Harvard tutor, who was then planning the foundation of 
the American Academy at Boston, on his way back from Phila- 
delphia, where he had probably made himself acquainted with 
the constitution and methods of the American Philosophical 
Society, stopped over at Kew Haven to see one of its early mem- 
bers, President Stiles. The estahlishmpnt of academies botli at 
Boston and Kew Haven was talked over at length, and each soon 
made earnest efforts in that direction. A few months later, Mr. 
Guild was able to send Dr. Stiles a copy of the charter granted 
by Massaclmsetts for the American Academy of Arte and Sciences. 
In Connecticut, however, a less friendly spirit was shown. The 
relations between the State and Yale College were somewhat 
strained. That institution bad become a body of great and grow- 
ing importance. It was self-governing. The fellows or trustees 
were all Congregatioual clergymen, and perpetuated themselves 
by filling vacancies, as they might arise. Ko power of visitatiou 
had been reserved in terms to the State, when the charter was 
granted, aud none was admitted to exist by the College authori- 
ties. It was obvious that any academy of arts and sciences which 
might be incorporated would naturally gravitate towards the 
College, and come ultimately under the leadership of the same set 
of men. 

There were those also, even among the Congregational clergy, 
by whom the College was viewed with some distrust. Preddoat 
Clap had been a Calvinist of the old school, but Presiddnt Stiles 
was what in those days was denominated a Latitudinariw. fie 
was of opinion that the true theory of Christian redemption was 
that — ^to use his own words in a letter to Dr. FrankUn-<-a “ happy 
immortality” had thus been “parehased for the virtuous and 
truly good of every religious denomination in ChristendiHDj and 
for those of every age, nation and mythology, who revmum tfa» 
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Deity, are filled with integrity, righteonsnete, and benevolence.”* 
Such sentiments did not generally prevail in the Congregational 
palpits of the State, and those who did not share them were able 
to point to the declining state oi the College chnreh as evidence 
of their evil tendency. 

Under these cireumstanees a charter for “ the C«>nneeticnt 
Academy of Arts and Sciences,” drafted by President Stiles, was 
sent by him to the Rev. Dr. Nathan Strong of Hartford for pre- 
sentation te the General Assembly at its May session, to be held 
in that city in 1781. The Academy was to consist <d a President 
and Fellows, the first meeting to Iw called by Dr. Stiles and held 
at “the chapel of the College of Connoetient Hall in New 
Haven.” A blank was left in the draft for the names of the 
incorporators, which it was proliably supposed could Iwst lie filled 
by Dr. Strong on consultation with the friends of the measure in 
the Assembly. Apparently it found friends in the upper house, 
for it was there passed, and with such incotibiderate haste that the 
blank was left unfilled, thus making the bill totally inoperative. 
In the lower house It received more carofnl attention. An 
amendment was pr«»j)osed to make the Academy “ at all times 
subject to the visitation and inspection ot the General Assembly ” 
and the matter continued to the next session at New llaven.f lii 
tills disposition of it the upper house finally concurred, and after 
one or two similar continuances at 8ubse<|uent sessions, Dr. Stiles 
evidently thought it best to make a fresh start on a different basis, 
for we find him, in 1788, in consnltation with bis cousin. Rev. 
John Devotion ot Saybrook, over a new charter, for the ” Connec- 
twat Academy of Sciences,” making the Governor of the State 
the first President, aud the Secretary of the State the “ chief 
Secretary.” The Academy was to Imve power to establish a 
botaaioal garden and to puixdiase or erect a suitable building, con- 
taining a hall for its meetings, a library, and rooms adapted to 
the purposes of a museum. The first meeting was to be held at 
Middletown.^ 

* yniafcUa% Xvaotn, WhOm. «d. ot 1884, i, 888 

tOoua. OMe Xm AtohiVM, OolleRm sad SohooUi, 1768-1780, No 184 
IQM Tats BacAi, 1, 88l. 

^ Mm- SHuy ot sutea, T«l. 11, p 888. This dntft of sohsrter is 

8Ha jfnMnVsdia tba SlilM Xss,, in th« Tal« Ubtiory, 
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A sedulous desire to avoid any marked connection with the Col- 
lege Is shown in this scheme of oi^nization. The arts were even 
excluded from the corporate name. It fared, however, no better 
than its predecessor ; one cause perhaps, being that it provided 
that the proposed building should be free of taxation. The pub- 
lic mind, also, was full of oUier things. The era of the revolution 
had closed, but that of reconstrnctioii, with all its |)Oseibilitie8, was 
now opening. 

Three years later, in despair of obtaining the legislation desired, 
a voluntary association* was formed at Hartford during the ses- 
sion of the General Assembly there, by the name of the Connecti- 
cut Society of Arts and Sciences. Dr. Stiles and Dr. Strong were 
antong its active promoters, the number of whom was limited to 
sixty, and soon rose to over forty, the Jjontenant-Goveruor of the 
State being the first President. It wm to have two semi-annual 
sessions, alteniately at Hartford and New Haven, during the ses- 
sion of the legislature at each place. 

No prophet was needed to predict the practical failure of this 
scheme. It was an appendage to the General Assembly, but 
without its countenance. It had no fixed center nor plaoe of 
abode. 

A learned academy must be the outgrowth, or at least most 
have the cordial support, either of a university or of a capital. It 
must draw its life from an exchange of the fruits of scholarship, 
or an exchange of news of scientific discovery. Nor can it Iw 
migratory. It must have a voO <rrw, if it would exert a continuous 
and lasting influence. 

But one paper was ever published by the Connoctioot Society 
of Arts and Sciences — a dissertation on the Language of the 
Mnhhekaneew Indians, by Rev. Dr. Jonathan Edwards, the 
younger. It is one of acknowledged merit, and was communi- 
cated to the Society in October, 1787. 

The times were then growing more and more unfavorable to 
the cultivation of any science but that of politics. 

The one great subject of thought was the formation of a better 
government for the United States. Tlie Oouventiou 

* SjUlM* Diatjr, Vol. 10, p. 180. A SMUreh through tb» Josimal of the 
S«MdoB, 1786, oouinue the eeoureojr of Dr, StlW entry ai to iti not inoM- 
porated. • 
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framed the Constitution of 1789 had just closed its sessions. 
Whether to ratify or reject the work, whether to side witli Ham* 
ilton or Patrick Henry, were questions which quite superstxlcd 
any that could be raised by Dr. Edwards as to the analof^y 
between the Hebi^w and the tongue of the Muhliekauecws. 
Party spirit soon awoke, and whatever time Connecticut could 
give to academic subject was devoted to readjusting the relations 
between the State and Yale College by bringing the Governor, 
Lieutenant-Governor, and six of the Assistants into her boarfl of 
management. 

This was accomplished in 1792, and seven years later, on March 
4th, 1799, a new organization was quietly effected at New Haven, 
under the natne originally selected by Dr. Stiles. It was at first 
a voluntary association, hut a few months later, at the Gct()bor 
session of the General Assembly, in 1 799, a charter of incorpom- 
tion was easily obtained. It included many of the members of 
the Connecticut Society of Arts and Sciences, but there was no 
formal merger of the moribnnd institution witli that thus brought 
into existence. 

The first meeting of the Academy under its charter was held at 
the State House in this city on October 22d, 1799. 

There was an organization on aholid foundation. The ['resident 
was the President of Yale College. The Vice-President was the Gov- 
ernor of the State, and the head of the (\)unselors ’’ was the Lieu- 
t^iiant*Governor ; Ix^thaltHi being Ftdlows iff the College. 

The charter did not s]>e<dfy the objects of the Academy, otherwise 
than by its name, and in the preamble, which declared that “ lit- 
i^cary Societies have been found to promote, diffuse and preserve 
the knowledge of those Arts and Sciemw, which ar(‘ the support 
of Agriculture, Manufactures, and (\)mmerce, and to a<lvaiKw^ tlie 
dignity^ virtue and happiness of a people."’ These same words 
Weipe i^peated in the charter of the American Geological Society, 
when that was inoorporateil by Connectieiit, twenty years later.* 

Any organization of which PiHujident Dwight was the head had 
fact alone an assurance of huocoss. His strong, domi- 
nating character, active mind, and imtiring energy, set the Acad- 
emy at ui>on a course of useful activity. 

• Private LaWe of Contitotionti Vol. 1, p. 1098. 
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New Haven was bnta small capital. Yale was but a small 
ooU^e. Hut there were then few larger cities, and only one 
larger college on the American continent. 

The membership of the Academy was co-extensive with the 
State, and embraced men of all parties and all shades of opinion. 
Among tiiose named in the charter were Chief Justice Swift <if 
Windham, whose treatises on legal topics were among the earliest 
as they are among the host of American worhs of that character ; 
Josiah Meigs, an ardent Jeffersonian, then holding tltu chair of 
Mathematics and Natural Philosophy at Yale, hut sotm to find a 
more congenial political atmosphere in Ge*)rgia, where he went in 
1801 to become President of its State University ; Noah Webster; 
Abraham Bishop, whose attacks on President Dwight in political 
addresses soon }tutan inipaHsahle gulf between them; Chief Justice 
Hosiner of Middletown ; .Indge Pierixtnt Edwards ; Chief J ustice 
Ellsworth of Windsor; and Dr. Bela Hubbard, rector of Trinity 
Church, and the leader of the Episcopalian clergy of the diocese. 

President Dwight was particularly interested in political 
science. He was also a close student of history, and saw the 
itnportanee for the United States of reducing to proper form for 
future use all the historical and statistical material that, so famil- 
iar as to he uninteresting to one generation, is of priceless value 
to the next. 

Under his lead, in December, 1798, action was taken towards 
memorializing Congress to enlarge the objects of the national 
census of 1800, and to secure' greater particularity in the returns. 
Coiiporation in this effort was invited from the American Philo- 
sophical Society and the American Academy of Arts and Sciences. 

The Academy also, a week later, agree<l on a cireniar letter to 
l>e issued in its name, asking for statistical information as to the 
State of Connecticut and the several towns within its jurisdiction. 
The result of this request, which was followed up by newspaper 
addresses, and much private correspondence, was that suoh stotis- 
tics wore obtained from more than tliirty towns ;* by far the moat 
valuable being those for New Haven prepared by Preaideot 
Dwight. This piece of his work was published by the Ansd et u y 
in 1811, in a pamphlet of 84 pages, as the first part of the first 


*Th«YcleBo(A;, I.m 
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volume of a serieft to be entitled “ A Statistical Account of the 
Towns and Parishes in the State of Connecticut.” It was fol- 
lowed, in 1815, by a similar account of the towns in Litchfield 
county, by James Morris, and in 1819, by one of those iu Middle- 
sex county, by Rev. Dr. David Dudley Field of Haddam, father 
of an illustrious family. To this work Dr. Field added in 1K27 a 
sketch of the histoiy of Guilford and Madison.* It is to be 
regretted that the pri»jected series was carried no farther. 

During its first twenty years of existence, the Academy held its 
annual meetings at the State House in New Haven, and its otlu'rs 
at the residences of its members in succession. An oration by 
some jKsrson of distinction was a feature of the annual meeting, 
and at those held at private houses some paper of a less formal 
character was generally pre8etite<i, or toi»ic8 ot general inter»*bt 
discussed. If one of the memlicrs was writing a book, some of 
the chapters w'tmld be likely to pass iu this way, while in manu- 
script, l)eforo the Academy, and the views presented receive its 
friendly criticism. Pi'esident Dwight’s defence of tlu» common 
Imignage of New England, and of the pronunciation of English 
by her people, contained in a letter to an imaginary Englishman, 
published after his death in the fourth volume of his “Travels in 
New England ami New York,” was presented in thib way as a 
communication to the Academy in 18H). 

In 1818, a rejiort was adopted from a ftommittee of which Pro- 
fessor Silliman was the chairman, urging the im{M>rtauce of a 
proper geological survey and map of the State. This was the 
beginning of an effort to press the subject upon the attention of 
the legislature, which resulted, in 1835, in thu appointment by 
the State of two members of the Academy, Dr. Charles ITpham 
Shepard and Dr. James G. Pereival, to undertake the work. 
Dr. Shepard’s report, which was mainly confined to mineralogy, 
was published in 1837, in a thick pamphlet of 188 pages, and l)r. 
Percival’s, with the geological map, followed five years later in a 
vt^nme of much Im’ger dimensions. 

Hie publishod transactions ot thu Academy, aside from the 
Sladsti^ Aooonnt of the State, which was designed to stand by 
itielf as a separate work, began with Part 1 of Volume 1, printed 

* VUs WM tbs fouvUtUoa of Smitb’s HiNtury of Oailford, publishod is 1874. 
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in 1810. The second pert followed in 1811, the third in 1818, 
and the fourth and last in 1816. The range of subjects disoassed 
was broad. Two papers read by Noah Webster in 1799 and 1806 
Lad the place of honor, and treated of the supposed mofleration 
in the temperature of winter in modem times. It was his opinion 
that the spread ot population over tlte eartli, and the attendant 
alterations in the face of the ground occasioned by clearing and 
cnltivation, had resulted in a less equal and uniform distriimtion 
of heat and cold among the several seasons, but that the cold of 
winter was in the aggregate as great as ever, though less sU'ady. 
Judge Daggett narrated the history of a law suit brought for 
destroying a dam across the Ilousatonie river, in which the 
defence was that ponding the water ha«i been a cause of fever 
and ague. A lengthy paper by Dr. Beujatnin W. Dwight, of 
Cahill, New York, a son of the President, on Chronic Debility 
of the Stomach, excited wide attention, and was repubHshed in 
England. One of its positions might well com mend it to English 
readers. “ Wine, and wine only,” he wrote, “ is n*oommended 
in holy writ for dysjieptic complaints. * A little wine for thy 
stomach’s sake, and thine often infirmities’ was the direction of 
the Apostle Paul to Timothy. The words ‘ thy ht«>niach’s sake, 
and thine often infirmities’ prove tlic diseaso to have lieen 
Chronic Debility of that viscus, with a numerous train of morbid 
sympathies ; and no prosf^ription of Hippocrates conld have been 
better.” 

Another son of the President, Sereno E. Dwight, then a mem^ 
her of the New Haven Bar, contributed a dissertation on the 
Origin of Springs. The volume closed with a mathematical 
demonstration of Stewart’s Properties of the Circle, by Professor 
Strong of Hamilton College, It contained also a number of 
papers on subjects of natural philosophy, and two from the pen of 
president Dwight, the more important one being Observations on 
Language, the theme of which was that the intelligence of any 
nation may bo exactly estimated from its vocabnlary. 

The year after the completion of Volume 1 ot the Memoirs of 
the Academy (which was the style of the title adopted) President 
Dwight’s death sent the Preri<foncy of the College, and with it 
naturally that of the Academy, into tlie hands of Dr. Day, 
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His boriason was not so broad as that of his predecessor in these 
offices, nor his executive powers of equal enerji^y. 

Another circumstance also now oc*ctirred to weaken the position 
of the Academy as an active force in the cultivation of the Arts 
and Sciences. In 1818, Professor Silliman undertOf>k the arduous 
task of editinf( and publishing a scientific periodical of a general 
character, and in July of that year, the first number of the 
‘^American Journal of Science and Arts” appeared from the 
New Haven press. lie liad made important contributions to the 
first volume of the Academy’s Memoirs, and had always been one 
of its leading spirits. Sucli, indeed, he continued to lie for many 
years, but his main interest honcefortli as to scientific publications 
was naturally centered in the Journal, for wdiose regular issue lie 
had become responsible, and which was 8o<»n called, in common 
parlance, by his name. To support his undertaking, a vote had 
been passed in February, “that the fVnnmittee of Publication 
m^y allow such of the Academy’s papers os they think propter, to 
be published in Mr. Silliman’s Scientific Journal.” 

Free use was made of this authority, and a large part of the 
contents of the Journal was for many years drawn from thih 
source. In some cases this fact was noted in ])uhlication ; but in 
most it was not. Among the more im|K>rtant commiinicationh to 
the Academy wdiich were thus transferred to the Journal of 
Science may be mentioned a scries of articles, some by Kdward 
Herrick, and others by Professors Olmstead and Loomis, stating 
the observations and oouclusions which did so much to call gein^ral 
attention to the periodicity of meteoric showers and to confirm 
what is now the universally accepted theory of their cause. 

In 1826, when the Journal was in great need of financial sup- 
port, the Academy further voted to j>ay for a year the cost of 
printing such of its papers as might be published in it. In llald- 
win’s Annals of Yale College/ published in 1881, it is described 
as a publication “ honorable hi tJie science of onr common coun- 
try/ and having additional value as being adopted os the 
acknowledged organ of the Connecticut Academy of Arts and 
Beieneee.” 

The Christian Spectator, also, another New Haven magaaiue, 
wMah was founded in 1816, drew heavily from the productive 
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force of the Academy. That, and ita auccessore, the New Eng- 
lander, and the Yale Review, were always mainly conducted by 
our members. The Spectator and the New Englander both culti- 
vated political as well as theological science, and spoke on most of 
the subjects which from time to time commanded public attention. 
The Review has confined itself mainly to matters of politics and 
economics. 

The last of the regular series of annual orations was delivered 
by Professor A. M. Fisher, in 1818. In 1819, the annual meet- 
ing, instead of taking place at the State House, was held at the 
residence of President Day, and in 1 820, the day of it falling in 
the College vacation, when the Secretary was absent from town, 
none was called. 

The Academy was now fast becoming a mere basal literary 
society, and, if the truth must be told, but a languishing one at 
tliat. Its meetings were often w’ithout a quorum, and it seemed to 
have lost its life and spring. As a feeder to the American Jour- 
nal of Kcionce, it served a useful jsurpoBe ; as a center of social 
intercourse it served another; but neither was the appropriate 
function of an academy of arts and sciences. That must not only 
'do something : it must publish its doings, or die. 

In 1883, aii earnest effort was made to place it upon a better 
fomidation, by dividing up the field which it sought to cover into 
distinct departments, and confiding each to a standing committee 
for regular inquiry and report. Early in 1884 such o<«nmittees 
were appointed, and their arrangement was as follows : 

On Mathematics and Natural Philosophy : Professor Olnutead, 
chairman. 

On Chemistry and the kindred sciences, including Mineralogy 
and Geology : Professor Silliman, chairman. 

On Botany and Zoology: Mr. C. M. Shepard, chairman. 

On Medical Science : Professor Charles Hubbard, chairman. 

On Intellectual Science : President Day, chairman. 

On Law and Political Science ; Judge Daggett, chairman. 

On Theological Science (inelding Sacred Literature, EeoleaiasM- 
cal Histoiy*, Natural and Revealed Religion, Homiletics, lAtur- 
gies, Canon Law) ; Rev. Dr. James Murdock, cliairman. 

On Historical Science (iaclndtog History, Geography, Ohroaol- 
ogy, Antiquities and Statistics); Dr. Noah Webster, cbalrmaa 



Addreu by JPro/eaeor Baldwin, xxiii 

On Philology and Criticism : Professor Kingsley, chaimvm. 

On Bdh»-Lettrea : Professor Ooodrioli, chairman. 

On the Fine Arts : U, Angnr (the sculptor), chairman. 

On Ednoation: Professor W»>ol8ey, chairman. 

()n these committees appeared the names of a number of non- 
resident members, including Professors Lathrop of Hamilton Col- 
lege, New York, Fowler of Middlebury College, Vornjont, and 
Mitchell of Chapel Hill College, North Carolina, Rev. J. P. 
Cowles of Princeton, Massachusetts, and Professor Ethan A. 
Andrews of Roston. 

The scheme was too ambitious, and little was accomplished 
by it. 

A specialieation of research of another character was commenc- 
ing at Yale, which was perhaps more in accordance witli the spirit 
of mmiern scholarship, but was destined to exert an unfavorable 
influence on tho fortunes of the Academy. 1 refer to the forma- 
tion of particular societies for the promotion <d particular sciencch. 
One of the earliest was the Yale Natural History Society, which 
achieved considerable results, particularly through the investiga- 
tions of James Harvey Linsley of Stratford, whose catalogue of 
the Mammalia of Connecticut, and of the Shells of Connecticut, 
prepared for its service, were afterwards published in tho Ameri- 
can Journal of Science and Arts. Other urgttnizations of a simi- 
lar kind followed later, and one by one, especially of late years, 
the Classical Club, the Political Science Club, the Mathematical 
Club, and others at Yale have seized upon almost every field 
originally appropriated by the Academy, }>ursaing their studies 
with the ardor of yontii, and the onthnsiasm that is best kiiidled 
by daily intercourse between men engaged in the same }>ursuitb, 
and acting under the lead of a trained scholar, eager to share 
with tliera the latest word of tho best man on the subject in hand. 

In 1886 President Day doclinod a re-election to tho Presidency 
of the Academy, and that [losition passed into the liands of Pro- 
fessor Silliman. 

In every association, whatever its form or purpose, tite presiding 
offieer holds a great power in the matter of sliaping its general 
peiisiy. It is t^ greater because it is largely undefined and, so to 
S|Miak, unexpressed. He inspires resolutions which others offer; 
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leads the way to the consideration of this subject rather than that; 
appoints on committees those who reflect his own views. He is 
held by the public responedble for the success of the organization, 
and he must have an influence commensurate with liis responsibil- 
ity. 

President Hay’s retirement loosened the connection between 
the Academy and the College, and none of his successors in the 
pre8id«}ncy of Yale have had any prominent official connection 
with the Academy. President Woolsey’s studies ran in the direc- 
tion of the classics and of political science and jjirisprudence. 
From these tlie Academy had largely turned away since the insti- 
tution of the Ainericaji Journal of Science and Arts, and during 
his tenn 'of office us President of the University, the rise and 
growth of the Scientific School had brought it into a more vital 
connection with that than it had ever had with the college proper, 
or, as it now began to be called, the academic department. 

Another change came over the Academy at the time when the 
last of its original founders were passing away. In the true and 
original sense it had from its early years been a convivial Iwdy. 
Nothing, after all, promoU*s freedom of intellectual intercourse, 
and the exchange of thought, so much as gathering to share a 
social meal. Such assemblies the Romans called ootwivia 
because, as Cicero says in one of his letters, f it is on occasions of 
this kind that life is most truly enjoyed. 

From its early days it had been one of the unwritten laws and 
institutions of the Academy, that the member at whose house the 
monthly or bi-monthly meetings were held should provide some 
simple entertainment to succeed the regular business of the even- 
ing. At first the refection was confined to the fruit in season, or 
nuts and raisins. Later it assumed more the form of a supper, 
and while some of the members insisted that it did as much as 
anything else to hold the Academy together, there were others, 
among whom President (then Professor) Woolsoy was prominent, 
who declared that it was a diversion from tlieir proper work and 
ought to be abandoned. 

In November, 1842, a committee was appointed to report <m 
the expediency of such a change of practice, consisting of Bev. 
Br. Murdock, and Professors Lamed and OlmStead. A month 

* To Lnoiiu Tapiniu Poetas, Book XHI, Vp. IX. 
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later tliey roportod that while the customary entertainment might 
be “ an elegant and ^reeablc relaxation after the severer exercises 
of the meeting ” and afforded a pleasant opportunity for social inter- 
course, yet, to quote their words, “ that the indulgence of tlie sen- 
sual appetites never made a philosopher ; that animal pleasures 
and indulgences arc unbecoming and unsuital)le in the (‘onven- 
tionsof scientitic men for scieiitilic purposes; that such festivities, 
late in the evening, are generally injurious to health ; that the 
expense and trouble of preparing them are very considerable and 
unequally fall on only a part of the attending members; that 
these festivities are becoming more and more luxurious and exp<*n- 
sive, and cannot easily be kept within moderate hounds ; and 
lastly that tliey arc a had example to lie exhibited in the vicinity 
of the college : they aflFord to disbiiiated Btudents a plausible 
excuse for their midnigiit revels, and tend to paralyze the efforts 
of the college officers to restrain their pupils from debasing and 
expensive carousals.” 

The report was accepted, and 8(» in Chribtmas week of 1842 the 
modest snppt'rs of the Academy came to an end. Tradition says 
that President W oolscy never attended another meeting. 

There is, in truth, a certain and altogether natural and right 
attraction to almost every man, now, as fully as in the days of 
Cicero, in the pleasures of the table, enjoyed In moderation and 
in congenial company. Tlie Academy had thrown away what 
had been a real magnet, and its meetings as years went on became 
more formal, and not infrequently were without a (quorum. 

One may sometimes road betweou the leaves of history more 
than the page oontaius. 1 am inclined to think that President 
Woolsey’s attack and Professor Larned's report came in part — 
though no doabt half nnconsoiunsly to themselves — from the fact 
that their wants in the direction of such social entertainments had 
been bettei met by an institution, now Iieoomc a venerable one, 
founded in 1838 by eight gentlecqen of tho city, all, I believe, 
meo^ibers of the Academy, and still known, by right of ptimogen- 
ilwre, only by the name of “ Tho Club.” 

This was a company of x>erBonal friends, by 1842 somewhat 
•alsr|(ed in numbers, who took tea, in the old New England 
(what the housewives call a *^high tea”) at each other’s 
hoosea iu succession two or three times a month, and afterwards 
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listened to a paper or a talk on a given subject which was after- 
wards discuss^ bj all in turn. 

Of this President Woolsey, Professor Lamed, Dr. Bacon, Pro- 
fessor Gibbs, Pr*)fe88or Twiniiig, Henry White, Kev. Henty G. 
Ludlow and Dr, Henry A. Tomlinson were the original members, 
and in a smaller circle and with the freedom which greater inti- 
macy gives, after what took the place of an ordinary meal could 
enjoy the pleasures of literary conversation. 

The weakening of the Academy which followed the abandon- 
ment of the supper was soon manifested in another way. 

A library of some value had been accumulated, partly by gift 
or exchange and partly by purchase, during its first half century. 
In 1847 the whole of it was sold to Yale College. 

The Connecticut Historical Society of Hartford had been 
hicorporated in 1825. Here was another organization formed 
to accomplish what had been originally one of the cherished 
objects of the Academy, and towards which its early members 
had made snch important contribution. In 1847, at the same 
time when the library was disposed of, it was voted to deposit 
with this Society, as a loan, all the statistical accounts of Clonnec- 
ticut towns which remained in manuscript in its archives. These 
covered with more or less completeness, twenty-five towns.* 

Subsequently, in 1852, when the Historical Society was about 
to pnblish a volume of its transactions, the Academy contributed 
a sixth of the entire cost. 

The change of policy manifested by the steps taken in 1847 
which I iiave mentioned was followed in 1848 by a vote to sus- 
pend the collection of the annual dues. 

The Academy had thns in some measure settled its estate ; but 
it was by no means dead. The meetings were still often of 
decided interest, and served at least to diffuse intelligonoe of what 

* Tbe list of the statiatios thus tamed over to tiie ConaeoUent Histoiioal goei- 
efy iaolades those for the following towne: Bethlehem, Bolton, Oanteubwer, 
Ohaihiie, OomwslI, Ckwentey, ISaat Windsor, Fsmiagtoa (Wlntonbniy parisb), 
Franklin, Haddam, Ooidien, Lebanon, liabon, Pomfret, Preaton (Norlli Soetoty), 
Bidgeaeld, Stratford, Tolland, Union, Wallingford, Washington, WatiSrtowa, 
WUlington, Windham, Winohester. Certain staUstiosasto New X/mimk natain 
in iiia omihivea of the Aoademy. 
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■waa going on in the scientific world.* In 1856 a movement was 
made toward resuming greater activity, by the introdnction of a 
resolution “that literature a» well as science and every subject 
tending to the advancement of knowledge or the promotion of 
human happiness comes within the scope and original plan of this 
Association,” and further that pajHirs snitablc for publication 
should thereafter l)e published as from the Transactions of the 
Academy, either in the American Journal of Science or in the 
volume form, and that collection of the annual dues should be 
resumed. 

A discussion, however, resulted in laying these propositions on 
the table. They were evidently somewhat antagonistic to the 
policy which had b<»en adopted by the American Journal of 
Science, which naturally preferred to ignore the original sources 
from which so many of its articles were derived. In 1861, how- 
ever, a vote was passed to request the editors of the Journal togi\u 
credit to the Academy for all papers which had formed a part of 
its transactions 

A year later the Academy obtained wdiat it had long needed, and 
the more im|>oratively, since the discontinuance of its evening 6ni>- 
pers, a regular and fixed place of meeting. This was due to the 
kindness of Hr. Sheffield, one of its members, who is gratefully 
remembered as the founder of the Sheffield Scientific School. 

Its last gathering at the house of a member was on November 
19, 1862, at that of Tutor Lel)eu8 C. Ohapin, on the corner of 
Ohnrch and Wall streets, and it has met ever since at Shoflield 
Hall. In modelling that building, a few years later, Mr. Sheffield 
constructed the handsome library room in the third story with 
special reference to the wants of tho Academy, and in conformity 
with his wishes, the Governing Board of the School in 1S66 
oSered it as a place where onr meetings conld be permanently 
held. The offer was received with duo thanks, but the Academy 
did not commit itself to an acceptance in terms. Uad it done so, 
it would have been less wise and far seeing than those who laid its 
first foondations. Tlie charter prepared by President Stiles and 
Hr. Devotion, in 1788, contemplated a building which the Aoad- 

* Hhms of its mowbeni most iatoiMtod ia philological stadiac hod, andar the 
Issfi sC 0>r> MUidook, procoNd s charter from the State in 1844 tor their iaoor* 
fOriMitt aa the “ PbUdagioal Society.” Special Lawa of Conn. IV, 1198. 
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emy Bhonld own, itself, and make a place, not only for its meet* 
ings, but for collections which might be of public ralue. Such a 
building may yot be its final home. Let us hope that when our 
successors celebrate its next centennial, it may be in an unbor- 
rowed hall, that shall perpetuate the name of some friend of leam> 
iug and stand as his stately gift to science and the arts, as culti- 
vated by the people of Connecticut. 

In December, 186B, at the instance of Professor Gilman, now 
President of John Hopkins University, the Academy voted to 
recommence the publication of its transactions, but to aim espec- 
ially at printing such papers as “ on account of their length, their 
technical or special charai'ter, or their local interest, would be 
inappropriate to the American Journal of Science ; ” jiarticularly 
disclaiming any desire to interfere with “the field which the Jour- 
nal occupies with so much cretlit to the country and the College.” 

Collection of the annual duos of the Academy hadlieen resumed, 
and with the aid of some s|)eoialf subscriptions to the publication 
fund, the first part of the first volume of the current series of our 
Transactions was carried through the press in 1 865. In 1867 a 
further contribution of nearly $400 was received from the treasuiy 
of the “ Yale Natural History Society,” which had liecomo prac- 
tically defunct, to be devoted to the publication of papers on the 
branches of science which that Society had been fonned to pro- 
mote. In 1871 the second part of the volume appeared, and since 
then parts of volumes have been issued every few years, the tenth 
volume being now half through the press. 

The general character of their contents is such as was indicated 
by the vote of the Academy in 1868. There is little in them of a 
popular character; but it may fairly be said that there has been 
much to interest and to inform the scientific reader. An occa- 
sional contribution will bo found by students of philology, and 
one pertains to the general history of letters and the drama, bnt 
the subjects considered have generally been sueb-as relate to Nat- 
nral History, Physiology or Mathematics, and the papers mainly 
of the kind that are originally submitted by title, and are known 
only to the committee on publication before they appear in print. 

While this is true of them, in the shape in which they appear 
in emr Transactions, it is, however, no less true that in many 
iastanees the snbject eonsidered lias been less formally presented 
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by the ftiithor at the meetitipi of the Academy, and the main 
resnlta or condusione thua communicated and dioeussed. 

Our linit published volume bore, as has been said, the name of 
Memoirs of the Amdcmy. In planning for the second volume, 
half a century later, it was tliuught best to entitle it as the Transac- 
tions of the Arademy. Tliu question then arose whether it should 
be numbered as volume two, or vulnme one, and in view of this 
change of name, as well as of the groat lapse of time since the 
earlier publication, it was concluded to make it the conimence-* 
meat of an independent 8erit*s. 

The exchange list of tlie Academy in 1810 was limited for the 
ITnited States to the Massachnsotts Historical Society ; the Amer- 
ican Academy of Arts and Sciences ; the New York Agricultural 
Society ; the New York Historical Society, and the American 
Philosophical Society. 

Six copies of Part 1 of Volume I were also put in the hands of 
Dr. Noah Webster, to be transmitted by him to such foreign 
■ocioties or libraries as ho might think proper to select. At pres- 
ent our Trtmsactions are exchanged for those of nearly a hundre<i 
learned societies in this country, and of more than twice as many 
in foreign countries.* 

A valuable library has thus been accumulated, which is depos- 
it for convenience, and under an arrangement which conU'mplates 
its remaining there permanently, in the library of Yale University, 
the head of which is also the H1>rarian of the Academy. 

Tite Academy now assembles monthly in the Faculty room on 
the first floor of Shcifield Hall, its last meeting being its seven 
hundred and eighty-sixth. 

Its ordinary course of businoss docs nut differ materially from 
which I have described as pumiod half a century ago. Some 
toffic previously announced is presented, eitlier by a written 
p(i|>er, or an orei) explanation, and opportunity is then given for a 
Jieneyal discussion. 

,, In this way, independently of what has been accomplished by 

pnhlioationB, the Academy has l>een of substantial service for a 
years to the Oollege and to the city, particularly, hut 
to ttta State and to the country, as well. 

• abontm 

Ikaiii. Ckne, Anas., Vos.. Xf. 



XIX 


Centennial Annivertari/ 


To some oi the results of its labors 1 have already sufficiently 
adverted. I must add that too liigh a value eau hardly be set on 
the Statistical Account of New Haven by President Dwight, as a 
study of an American town in the formative period of American 
•govemmeut. It was republished, a few years ago, by the city 
authorities in its year book. A census of New Haven was also 
taken by a committee of the Academy early in the century, the 
results of which are on file in our arcliives, and well merit fntnw* 
* publication The collection of statistics from all the towns in the 
State would probably hare been achieved, had President Dwight 
lived ten years longer, and what was acconiplished will l»e of the 
greatest importance whenever a history of Connecticut is written 
that deals, from the standpoint of the sociologist, witli the charac- 
ter of hor |H‘ople and her institutions. 

In 1830, when tile two hundredth anniversary of the founding 
of New Haven was approaching, the Academy voted to appoint 
one of its members to prepare a historical addrt‘as for the occa- 
BU*n, and took an active part in providing for its proper celebra- 
tion. The address by Professor Kingsley, which was its main 
feature, was a careful and masterly production, and the Academy 
also procured, partly at its own exiiense, the strikiug of a set of 
medals to commemorate the day. 

In 1873, the necessity of a better map of the State than any yet 
produced was made the subject of disouseion at several of our 
meetings. The result was a memorial from the Academy to the 
Oeneral Assembly for a new topographic survey, and a public 
agitation of the question, out of which came the very excellent 
typographical atlas of Connecticut, published in 1893 by the col- 
laboration of the Dnited States Geological Survey and a Oommis- 
sion appointed by the State, of which the chairman was the present 
President of the Academy. 

Provision was made by the Academy in 1799 for keeping at its 
expense a meteorological register, and the results^ contained in its 
archives, when combined with some records of an earlier and 
others of a later date, made by other observers at New Hfven, 
constitute a history of the weaker which is nearly complete from 
1779 to the present hoar-* 


* See th« Tale Book, I, 880. 
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The stimalating effect of the dieciiSsions at the ordinary meet- 
ings of the Academy on the life of the oommnnity one is liable to 
underestimate. Here, one after another, each of the great dis- 
coveries of modern science, of the great advances in modern 
thonght, has been presented by those competent to explain itS' 
character and bearings, and made familiar to a company of intelli- 
gent men, who in turn were sure to diffuse the information so 
received through a wider circle. 

Tlitis, tlie stethoscope was exltibited and its utility demonstrated 
before the Academy by Dr. Charles Hooker in 1829, wlien it was 
still unkn<»wn to many of his profession, and distrusted by many 
more. 

ISo of the diseoveriea and concliisious of Professor Marsh in the 
domain of palaeontology, several were informally communicated 
to the Academy before they had l)ecome the property of the 
world. In the field of philology, tlie origin and growth of lan- 
guage, early discussed, as we have seen, by President Dwight, 
was taken up, forty years ago, with a protounder scholarship, by 
Professor Whitney, and the {lositions stated here which he after- 
wards advanced in his printed works. It would be easy to refer to 
(tthers, many of whom are still of ns, who have in such ways con- 
tributed to make the ordinary meetings of the Academy a source 
of influence and power. ' 

Its functions, however, have become, as the years go on, divided 
by sharper and sharper lines. Its unpublished transactions bOar 
little relation to its published transactions. It may not unfairly 
be said that it prints nothing that has been read before it, and 
nothing that could be read before it. Our transactions include, 
as has been stated, much, the germ or antecedents of which have 
been the snbjeot of an informal talk or brief paper at one of our 
meetings. But much of the matter is so elaborated and expressed 
in teams so technioal as hardly to be intelligible to any one with- 
out tite aid of platea and flgures, and not to be intelligible to most 
of the aatb<u:*B asaodates in the Academy, at all. He is speaking 
to a (BfEerent audience. The matbematioian sends his message to 
OtikttlaM in his line, — to two or three in this foreign university, 
inul two or three in that. The naturalist, in like manner, may 
ijAtoroat one num in Vienna, another in Paris, another in Oxford. 
Ht^ther of these writers, perhaps, could understand, would care 
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to understand, the paper of the otlier. Eaeh has made a contri- 
bution to the stock of human knowledge, and the Academy, with- 
out committing itself to the conclusions of any of its members, is 
glad to serve as a vehicle of transmission, by wliich such as it may 
*deem of sufficient importance may be communicated to the scholars 
of the world. 

The estimation in which the publications of the Academy are 
held by those to whom they arc thus esfHHsially addressed may be 
shown from a single though certainly a conspicuous instance. 

The three pej»er8 contributed by Professor J. Willard Gibbs to 
the second and third volumes of our Transactions, on Thermody- 
namics, and fresh inodes ot expression which Chemistry can bor- 
row from Mathematics, have lieen nniversally recognized as con- 
taining practical suggestions of the first importanee, as well as 
statements of certain laws never before distinctly formulated, as 
to the properties and inter-relations of heterogeneous substances. 
One of those (the law of phases) is now commonly known by 
chemists as Gibbs' law. These articles were translated into Gei- 
man by Professor Ostwald ot the University of Leipsic, in 1892, 
and a Frencii version of one of tliem, (that in regard to the oqui- 
librinm of heterogeneous substances), by Professor Ohatelior of 
tbe College of France, has appeared this year at Paris. In the 
preface to this book. Professor Chatelier declares that the sym- 
bolic representations ot chemical snlistanoes or compositions pro- 
posed by Professor Gibbs in the second volume of our Transactions 
have already proved of inestimable service to science by opening 
a way to the study of subjects so complex that it would have been 
absolutely impossible to roach any intelligible result without the 
aid thus afforded of what spoke to the senses and the iroaginatton. 
A new branch of chemistry, he says, has thus been creat^ ** dont 
JPimportanee, tons Us Jours eroissantey dement aujourd^hni corn^ 
paraiU d odU de la ohimie jponddr ale orUe par .Caeoisisr.” * 

I need not comment on the comparison thus suggested between 
the recent advdnee in chemical science flowing &bm the use of 
Professor Gibbs’ methods of investigation, and tbe great stride 
taken in human knowledge when the << phlogiston ” theory of Stahl 
was replaced by the proposition of Lavoisier that noffiing is lost 

* £q;aillbN dw SystlniM OfaltttiqQat, Paris, ISM, vl. 
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in eoinbnetion, the weight of tlie prodnctH hoing equal to the 
weight of the oouetitnentB. 

As we look back on the century which cluses to-day, we cannot 
but 800 that the Ooimocticut Academy of 1799 was Yale College 
in another form. 

In one sense it was a higher form, for it was a reaching forward 
to a broader field of acquirements and achievements than any 
college could lay open. It was a movement towards bringing to 
New llavon the life of a University, — the firet movement ; for the 
College had done nothing beside (Jollege work, save in the single 
line of theology. 

Most of the original mcmlK'i:s of the Academy wore graduates 
of Yale, and, if we except Dr. Webster, tbc h'aders among them 
were actively connected with its faculty or board of government. 

Front such a body, formed in the eighteenth eentnrv, tK)thing 
was to be ex|>ected in the lino of technical (tr abstrw't I'esearch. 

For that the mind even of their great chief. President Dwight, 
was unfitted. Ffe had large executive ahility, and remarkable 
powers of close observation and forcible statemeut. lint he was 
no scholar, as we now count sdiolarship. 

The same thing may be said of liis colleague Silliinan. lie bad 
the art of teaching others what he knew himself, lie was active 
in gathering facts upon whieli laUw science might hnild tlieories. 
But he was one of those from whose followers some soon must 
eome to outstrip him. 

It was not indeed until the second half of tliis first century of 
oQi existence that a gtmcratiou of profcsscvl scholars existed in the 
United States. The material of tmr college faculties l)efore that 
time was taken froui the elmrcli, the bar, or the medical profes- 
eion.* There were no doctors of philosophy. Dr. Shepard and 
Dr, Peroival, who made, as has been said, the geological survey 
■of OouneCtient, w«re doctors of medicine. We arc apt to f(>rget 
how abort was the entire list of college presidents and professors 
in tW United Btetes at the close of the eighteenth century, 
instead of the thousands whom wo can munt to-day, tliey hardly 

* limb o( tbs tMohiag wm done, u it still is in onr profsssional schools, by 
whOM Ufa, Wss msiBly dsVotsd to otbsr parsuits, to whldb their oonnectlou 
With tb* ooUsgs wss nuHrely oa iaeident. Bee Life of Fnmols Wsyland, T, SIO. 
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sambered fifty in all. It was the day of small things in Amer- 
ican letters. 

Oiir first rolnme of memoirs was such a collection as might now 
he made (but would not now bO made) by tlio collaboration of a 
dozen intelligent men of liberal education, none of whom had 
made any department of human knowledge a special study, except 
so far as it might afford him a means of professional livelihood. 
I say would not now be made, for the world is quick to recc^nize 
the worth of specialization in scholarship, and to demand that what 
a learned academy shall publish be such as only learning and 
original research can produce. 

The history of the Academy up to 1840 was sketched by Etlward 
C. llerriek in the American Quarterly lU'gister for August of that 
year. A later article in the Yale Book,* by Pwfessor Loomis,, 
brought it down to 1877. Its first century is now anspiciously 
closed, and its story is before you. 

It is a record perhaps of no great achievements. It may have 
published no dazzling discoveries. Its infiuenecs haye been often 
indirect, and their source perhai)s unknown. But in one way or 
another, changing its course from time to time to meet the nctr 
conditions it had to face, as iu«t it could, it has kept steadily to 
its work, witli no break of activity, and hopes that it has done no 
dishonor to its position as the third in ago of the literary societies 
of the United Htates. 

It has failed in the original aim, indicated hy its name, of serv- 
ing to promote and develop the cultivation of the arts and 
sciences in the State of Oonnecticut in particular. Instead of 
becoming a real State otganization, it has assumed the character 
of a local one. An association formed between n>en who live at 
a distance from each otlier may bo able to gather many of them 
together at an annual meeting, or on some special occasion wlten 
topics of interest are to be discussed by those whose opinious are 
worth hearing.* Snob is tlie ease with our State Medical and Bar 
Assooiations, and those of the clergy of the various denominations. 
But if meetings are to he held monthly, and always at the safite 
place, tltey will soon inevitably become meetinj[^s of those ivho 
reside there, and the proceedings will take a local eolor. 
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To thig may be attributed in part the failure to cotnplote the 
Statistical Account of the towne of Connecticut. Comparatively 
few, OQtaide of New Ilaven, would interest themselves actively in 
a work directed and controlled by a handful of Now Ilaven men. 

On the other hand, the Academy has been a source for the dif- 
fusion of knowledge thmughout all our States, and, we may say, 
tlirougljont all the world. It has l)een, more than anything else, 
the perpetual springhead of the American Jrturnal of Science, and 
its Memoirs and Transactions have preserved statistics, recorded 
olieervations and developed theories, that have been of service 
wherever science is cultivated and arts pursued. 

It has not fulfilled all of itn founders’ hopes. Hiit it may have 
done better. If it ha« narrowed its field in one direction, it has 
widened it in another. 

It d<»es not end the century us it iK'gan i*^. 11 it did, it would 
be unworthy of its name. It has changed with the times. N(*w 
modus of action, new premises of reasoning, new rules of science, 
have bcc(mie the property of the world. To the.se the Aeademy 
has sought to <*onform, and as it stamls before the door of the 
Twentieth (Vnt»«rv, and awaits its opening, it may elaim to enter 
as one of the rightful heirs of possessions and |H)ssibi1ities to whieh 
it has itself made no unimportant eontri tuitions. 

Child of the eighteenth eeutur), trained aP the school of the 
nineteenth, the Academy now steps forward to a third age, still 
in the spirit that belongs to jierpc'tiial youth. That can be 
claimed hy the cor jM>ral ion formed lor the promotion of knowl- 
edge, alone of all human things. I'erjK'tuity comes to it its the 
gift of the Stato: youth as its hirthriglit ; for human knowledge 
is yet in its infancy, and what wc have already aceumnlatod will 
be seen by eadii future generation in a different light, bringing to 
them a new meaning, and asking from tliem new conelnsions. 

The business corporation, the ecclesiastical corporation, the cor- 
poration to support this or that particular school of {irof'essional 
praotiot', may find, as centuries go by, not only its methods but its 
objects anti(|uated and outwoni. It is tbo corporation formed to 
IMTomote all knowledge, to seek truth wherever it may be found, 
td expose error wherever it may bo detected, that endures. 



SCIENTIFIC THOUGHT IN THE NINETEENTH 
CENTURY. 

It IB an interoBting fact that the life of our Association is almost 
coextensive with that nineteenth century of Christian civilization 
which is now drawing to a close. In intellectual, as in physical 
phenomena, we are tempted to overestimate the magnitiule of 
near objects end to underestimate that of distant ones ; hut science 
and art tend to advance with* accelerated velocity, and wo are 
undoubtedly right in ranking the achievements of our age in 
science and its applications as far greater than those of any pre- 
vious century. 

When our predoocosors assembled a hundiud years agti to organ- 
ize this Academy, they could avail themselves of no other means 
of transportation than those which were in use before the time of 
Homer. If they were ro<juired to traverse distances over land 
too great for convenient walking, they were carried or drawn by 
horses. If they had occasion to cross bodies of water, they used 
oars or sails We have been brought to our destination to-day by 
the forces of steam and clecti icity. 

The harnessing of these mighty forces for man's use has trana- 
fomied not only the modes of transportation, but also the processes 
of production of all kinds of oominodities. It has wrought a revolu- 
tion in the whole industrial s.ystem. The day of the small 'work- 
shop is gone. The day of the great factory is come. Every 
phase of human life is affected by those arts whieh have arisen 
from the applications of science. Oomforts and luxuries whidi a 
hundred years ago were beyond the reach of the most wealthy, 
are now available for the use of even the poor. Aniline dyes give 
to fabrics used for clodiing or decoration colors beside which 
those of the rainbow are pale neutral tints. Sanitaiy seieuCe 
arrests the massacre of the innocents, and increases the average 
duration of human life. Anssstherics and antisepticB take away 
from surgery its pain and its peril. 

But, though our Assoeiatiou is an Academy of Arts ahd 
ddenoes, it Ims, at least in its later life, devoted itself ehisfly to 
the cultivation of pure science, leaving to other organiaatlons the 
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development of tlie appliratione of science. Fitijr, then, our 
thonf^hts to^ay dwell, not upon the vast progress of the useful 
arts, bi4 upon the progress of pure sbience. Not the economic 
and the industrial, but the intellectual history of our century 
claims our attention. 

1 do not propose, in the tew moments allotted to ino this after- 
noon, to give an inventorj of the important scientific discoveries 
of the nineteenth centnry. The time would not suffice therefor, 
even were my knowledge of the various sciences sufficiently 
eucycli>pmdic to justify mo in the attempt. I wish rather to call 
your attention to a single broad, general aspect of the intclloctual 
history of our age. 1 wish to remind you in how large a degree 
those general ideas u'hich make the distinction between the un- 
scientific and the scientific viow of nature bavo been the work of 
the nineteenth century. 

Tiie first oi these ideas is the extension of the universe in space. 
The unscientific mind looks upon the celestial iKHlies as mere 
appendages to the earth, relatively of small size, and at no very 
great distance. The scientific mind Iwholds the stellar universe 
stretching awa}, beyond measured distances whose numerical 
exjyression transcends all jmwer of inmgiuation, into imineasnr- 
ablo immensities. 

The second of these ideas is the extension of the univei'se in 
time. To the uuseientitic mind, the universe has no history. 
Since it began to exist, it has existed sulmtantially in its present 
condition. Among Christian peoples, until the belief was cor- 
I'ected by seienoe, the Ilebi'ew tradition of a creative week six 
thousand years ago was generally accepted as historic fact. If. 
on the other hand, unscientific minds, not possessed ot any sii]>- 
posed revelation in regard to the date of the world's origin, 
thought of the universe as eternal, that eternity was still con- 
ceived as an eternity of nnhistoric monotony. The scientific 
mind sees in the present condition of the universe the monuments 

A long history of progress. 

7he tltird of these ideas is the nnity of the nniverse. To the 
unscientific mind the universe is a oliaos. To the scientitio mind 
it becomes a cosmos. To the unscientific mind, the processes of 
nature seem to be the result of forces mutually inde|)endent and 
olten (iiscKHrdant. Polytheism in teligion is the natural counter- 
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part of the imseieDtific view of tho universe. To the seientifle 
mind, the boundlesB complexity of the universe is dominated by a 
supreme uni^. One systeih of law, intelligible, formnlable, per- 
vades the universe, through idl its raeasurelesH extension in space 
and time. The student of science may l>c thekt or pantheist, 
atheist or agnostio; polytheist he ean never be. 

What, then, lot ns ask ourselves, lias been the contribution of 
our <*entury to the <levelopment of these throe ideas, which char- 
acterize the M»ientiiic view ot nature : — the b|jatial extension of 
the universe, the historic extension of the universe, and the unity 
of the universe. 

Tlie develojiment of the idea of the extension of the univci’sc 
in space laslongs mainly t<j earlier tirncK than ours. The Greek 
geometers acquired approximately correct notions of the size of 
the earth and the distance of the moon. The CojaTiiican astron- 
omy in the sixteentii century shitted the center of tho solar s> 8 tem 
from the earth to the sun, and placcil in truer {lerspoctiveour view 
of the celestial spheres. But, though astronomy, the oldest of 
the sisterhood of the sciences, attained a somewhat mature devel- 
opment centuries ago, it has in our own century thrown new light 
upon the subject ot the vastness of the universe. The discovery 
of Neptune has greatly increased the area of the solar system; 
the measurement of the parallax ot a few of the brightest and 
presumably the nearest of the stars has rendered far iiibi'e dotinite 
our knowledge of the magnitude of the stellar universe ; and tele- 
scopes of higher magnifying power than ha«l l)een used before 
have resolved many clusters of small ami distant stars. 

If the development of the idea of the spatial extension of tlie 
universe lielongs mainly to an earlier period, the idea ot its his- 
toric extension belongs mainly to our century. It is true, indeed, 
that Pythagoras And others of the anoiont philosophers did not 
fail to recognize indications of change in the surface of the earth.. 
And, in the beginning of the Jlenaissance, we lind Leonardo da 
Vinci and others insisting that the fossils discovered in excava- 
tions in the stratified rocks were proof of the former existence of 
a sea teeming with marine Hfe, where cultivated lands and popu- 
lous cities had taken its place. Hutton’s Theory of the Earth,” 
which in an important sense marks the beginning of modem 
geolo^cal tlieorizing, appeared in the Edinburgh I*hUo90phidml 
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Trmutactionc in 1788, bat was not publighed as a geparate work 
till seyen yeara later. Not till 1815 was published WUliain 
Smith’s Geological Map of England, the first example of system* 
atio stratigraphic work extended over any large area of country. 
To the beginning of onr century belong also the classical and 
epoch-making researches of Cuvier upon the fossil fauna of the 
Paris basin. By far the larger part, therefore, of the develoj). 
ment of geologic science, with its far-reaching revelations of con- 
tinental emergence and submergence, mountain growth and deca\ , 
and evolution and extinction of successive faiiiifis and floras, belongs 
to the nineteenth century. Far on into our ccnturv extended 
the conflict with theological conservatism, in which the elder 
SUliman, James L. Kingsley, and others of the early members of 
our Academy l>ore an lionorahle part, and which ended in thc‘ 
recognition, by the general public as well as by the select circle of 
scientific students, of an anti(juity of the earth far transcending 
the limits allowed hy venerable tradition. 

To our century also belongs chiefly the development m astron- 
omy of the idea of the history of tin* solar system. It is, indeed, 
true that, in the conception of the nebular Inpothesis, Laplace, 
whose “ Theorie de la Monde ” was published in 1796, was pre- 
ceded by Kant and Swedenborg; but the credit ot a diflcover\ 
belonp^ not so much to the fii'st conception an i<loa as to its 
development into a thorouglily scientific theory. Our century, 
moreover, has added to tlM>8e evidence^ of the nebular theory which 
Laplace derived from the analogies oi movement in the solar sys- 
tem^ the evidence furnished by the hpcctroscope, which finds in 
the nebuliBB matter in some such condition as that from which the 
aolat tiystem is supposed to have been evolved. 

But by far the most important contribution of tliih century to 
the intellectual Jife of man is the share which it has had in devcb 
oping the idea of riie nnity of nature. The greatt*st step prior to 
this century in the development of that idea (an<l probably fl»e 
moat important single discovery in the whole history of science) 
was Newton’s discovery frf universal gravitation two hundred 
years ago; hut tlie investigations of our century have revealed, 
With a fuilaess not dreamed of before, a threefold unity in nature 
wa ttuSty of substance, a unity of force, and a unity of process. 

^ ji!KpOCtii»m analysis has taught us somewhat of the cliomical con- 
allttttion, not only of the sun, Jimt also of the distant stars and 
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nebulffi ; and has thus revealed a substantial identity of ohemieal 
eonstitntion tlirongbout the universe. Profoundly interesting, 
from this point of view, is the recent discovery, in uraninite and 
some other minerals, of the element helium, previously known 
only by its line in the spectrum of the Sun. Profoundly interest- 
ing will be, if confirmed by further researches, the still more recent 
alleged discovery of terrestrial eoronium. 

The doctrine of the conservation of energy formulates a unity 
of force in all physical proctisses. In this case, as in others, pro- 
phetic glimpses of the truth came to gifted minds in earlier times. 
liOrd Bacon declared heat to bo a species of motion. And Huy- 
ghens, in the seventeenth century, distinctly formulated the 
theory of light as an undulation, though the mighty influenoe of 
Newton mamtainod the emission theory in general acceptance for 
a century and a half. 

When l^voisier exploded the phlogiston theory, and laid the 
foundation of modem chemical philosophy, it was seen that, in 
every cheinioul change, there is a complete equation of matter. 
But there was in the phlogiston theory a distorted representation 
of a truth which the chemical theory of Lavoisier and his sneoea- 
sors ignored. They could give no account of the light and heat 
and electricity so generally associated with chemical transforma- 
tions. These “imponderable agents,” as tliey WOTe called, 
believed to lie material, yet so tenuous as to be destitute of 
weight, haunted like ghosts the workshop of the artisan and the 
laboratory of the scientist, wonderfully important in their effects, 
but utterly unintelligible in their nature. It was almost exactly 
at the beginning of our century that the researches of Eumford 
discovered the first words of the spell by which these ghosts were 
destined to be laid. When Eumford declared, in his interpreta- 
tion of his experiments, “ Anything which any insulated body or 
system of bodies can coiititiue to furnish without limitation, (»u- 
not possibly be a material substance,” the fate of the supposed 
impouderable Imdy, caloric, was sealed ; but it was not till near 
the middle of our century that Joule completed the work of Bum* 
ford by the determination of the mechanical equivalent of heat. 
About the same time, Foucault’s measurement of the velocity of 
light in fdr and in water afforded conclusive pro<if of the nndola- 
tory theory of lig^L In these gre^ diaooveries was laid the 
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strong fotmdation for the magnitioeiit generalization of the con- 
servation of energy — a generalization which the sagacious intuition 
of Mayer and Carpenter and Ijb (/onte at once extended beyond 
the realm of inorganic nature to the more subtile processes of 
vegetable and animal life. In this connection, 1 may lie per- 
mitted to refer to the work of some of my colleagues, with the 
Atwater-Kosa calorimeter, which has given more complete experi- 
mental proof than had ])revioU8ly been given of the conservation 
of energy in tlie human body. 

But by far the greatest of the intellectual achievements of onr 
age has l)een the development of the idea of the unity of proiress 
pervading the whole history of nature. The word which sums 
up in itself the expression of the most characteristic and fruitful 
intellectual life of our age is the word evolution. The latter half 
of our century has been so dominated by that idea in all its think- 
ing, that it may well be tiamod the Age of Evolution. Wc may 
give as the date of the beginning of the new ejwch the year 1858; 
and the Wittenberg theses of the intellectual reformation of our 
time wore the twin papers of Darwin and Wallace, wherein was 
promulgated the theoiy of natural selection. 

And yet, of course, the idea of evolution was not new, when 
these papers were presented to the Linnanan Society. (Consciously 
or unconsciously, the aim of science at all times must have beeti 
to bring events that seemed isolated into a continuous develop- 
ment To exclude the idea of evolution from any class of phe- 
nomena is to exclude that class of phenomena from the realm of 
science. In the former half of our century, evolutionary concep- 
tions of the history of inorganic nature had become pretty well 
established. The nebular hypothesis was obviously a theory of 
planetary evolution. The Lyellian geology, which took the place 
ol the oatastrophism of the last century, was the conception of 
evolution applied to the physical history of the earth. 

Kor had tluHre been wanting anticipations of evolution within 
(die realm of biology. The author of that sublime Hebrew psalm 

eraation, presMwed to us as the first chapter of Genesis, was in 
his way a upod deal of an evolutionist. Let the earth bring 
fiarth/*'— “ let the watera bring forth,” — are words that point to a 
iRUeSM of growth rather than to a process of manufacture in the 
.|M{|||^^lltfion of living beings. In omde and vague forms, the idea 
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of evolution wae held by some of the (direek philoaophenu Joet 
et the be(|^nQing of our century Lamarck develo^ied the idea of 
evolution into eometbing like a scientific theory. 

Yet it is no less true that the epoch of evolution in human 
thought began with Darwin. Manifold suggestions there wore of 
genetic relationships between different orguitisuis, whetlier organic 
forms were studied by the systematist or tl»e embryologist, the 
geographer or the paleontologist ; but each and ail found the path 
to any credible theory of organic evolution blocked by the stub- 
born fact that variations in species appeared everywhere to be 
limited in degree, and to oscillate about a central average type, 
instead of becoming cumulative from generation to generation. 
In the Darwinian principle of natural selection, for the first 
time, was suggested a force, whose existence in nature could not 
be doubted, and wliosc tendency, conservative in stable environ- 
ment, progressive in elianging environment, would account at 
once for the permanence of s|>ecieB throngh lung ages, and for 
epochs of relatively rapid change. However Darwin’s work may 
be discredited by the exaggerations of Weismannism, however it 
may be minified by Keo-I^marckians, it is the theory of natural 
selection wliich has so nearly removed the barrier in the path 
, evolution, impassable before, as to load, first the scientific world, 
and later the world of thought in general, to a substantially unani- 
mous belief in the derivative origin of species. Certain it is that 
no discovery since Kewton’s discovery of universal gravitation has 
produced so profound an effect upon the intellectual life of man- 
kind. The tombs of Kewton and Darwin lie close together in 
England’s Yalballa, and together their names must stand as the 
two great epoch-making names in the history of science. 

Darwin’s discovery relates primarily to t^ origm of species by 
descent with modification from preexisting species. It i^ows no 
direct light upon the question of the origin of life. But analogy 
is a guide that we may reasonably follow in our thinking, provithsd 
only we bear in mind that she is a treacherons guide and some* 
times leads astray. Oondusions that rest only on amdogy mast 
be held tentatively and not dogmatically. Yet it would be an 
nnreasonable excess of cantion tW would refnse to recognise the 
direction in which anal<^ points. When we rinoe a oontinncni 
evolution from the nebda to the dawn of life, alld again a non- 
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tinaous evolution from the dawn of life to the varied flora and 
fauna of to-day, crowned with glory hy the appearance of man 
himaelf, wo can hardly fail to acc'upt the auggestion that tlie tran- 
aition fnon the lifeletth to tlio living wob itsell a process of evolu- 
tion. Though the snpjmsod instaifpes of spontaneous generation 
all resolve themselves into errors of experimentation, though the 
power of chemical hynthesis, in s[»ito of the vast progress it has 
made, stojw far short of tlie eortjplexity of protoplasm, though we 
must confess onrseWes unable to imagine any hypothesis for the 
origin of that complex apparatus which the niicroHco|)e is reveal- 
ing to us in the inflnitesimal laboratory of the cell, are we not 
compelled to believe that the law of continuity has not been 
broken, and that at least a reasonable hypothesis as to the method 
of natural transition from the lifeless to the living may yet he 
within retu'h of human discovery i 
Still further. Are we content to believe that evolution licgan 
with the nebula i Are we satisfied to assume our chemw*a1 atoms 
OA an ultimate and inexplicable fact? llerschel and Maxwell, 
indeed, have reasoned, from the supjxisetl absolute likeness of 
atoms of any particular element, that they liear “ the stamp of a 
manufactured article,’’ and must therefore bo supposed to liave 
been specially created at some defluite epoch of beginning. But, 
when we are s^ieaking of things of wiiich we know so little as we 
know of atoms, there is logioallv a boundless diflerence between 
•aying that we know no difference between the atoms of hydrogeti 
and saying that wo know there is no difference. Is it not legiti- 
mate for us to recognize here again the direction in which 
anally points, and to ask whether those fnndainontal units oi 
physical nature, the atoms themselves, may not be products of 
etfplution ? Thus analogy suggests to us the question, whether 
lhare is any beginning of the sories of evolutionary changes which 
we see stretching backward into the remote past ; whether the 
nebnhe from which systems have been evolved were not them- 
•<^48 evolved; whether existing forms of matter were not 
enralved from other forms that we know not ; whether creative 
Slower and ereative Intelligence have not been eternally immanent 
hi ho eternal universe. I cannot help thinking that theology may 
fftly welcome snob a suggestion, as relieving it from the inoon- 
grttMui notion of a beuerulent Deity spending an eternity in soli- 
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tnde and idlenees. Tlie contemplation of his own attributes might 
seem a fitting employment for a Hindoo Brahm. It hardly fits the 
character of the Heavenly Father, of whom we are told that he 
“ worketh hitherto.” 

In the last suggestion I have ventured ontside the realm of 
science. JBnt most men are not so constituted that they can carry 
their scientific and tlieir philosophical and religious beliefs in com- 
partments separated by thought-proof bulkheads. Bcientifio and 
philosophic and religious thought, in the individual and in the 
race, must act and react upon each other. It w8s,therefore, inev- 
itable, that our century of scientific progress should disturb the 
religious beliefs of men. Wlien conceptions of the cosmos, with 
which religions beliefs had been associated, wore rudely shattered, 
it was inevitable that those religious beliefs themselves should 
seem to be imperilled. And so, in the early years of the century, 
it was said, “ If the world is more than six thousand years old, the 
Bible k a fraud, and the Christian religion a dream.” And later, 
it was said, “ If physical and vital forces ere correlated with each 
other, there is no soul, no distinction of right and wrong, and no 
immortality.” And again it wae said, “ It species originate by evolu- 
tion, and not by special creation, there is no God.” So it hod been 
said centuries before, ** If the earth revolves around the snn, Chris- 
tian faith must be abandoned as a snporstition.” Bnt in the nine- 
teenth century, as in the sixteenth, the scientific conoiusioHS won 
their way to universal acceptance, and Chrktian faith survived. 
It showed a plasticity which enabled it to adapt itself to tiie 
changing environment. The magically inerrant Bible may be 
abandoned, and leave intact the faith of the church in a divine 
revelation. The correlation of forces acting in the human oere- 
bmm with those of inoigaiiic nature may be freely admitted ; and 
yet we may hold that there are in tlie universe other forms of 
causation than physical energy, and that the inexpugnable belief 
of moral responsibility is more valid than the strong^ induetioiu 
The carpenter God” of the older natural theology may vanish 
from a universe which we have come to r^ard as a groWfiitL and 
not a building ; but there remains the immanent Intelligenoe 

“ WltoM dwelling U tbe light of eettlng eans, 

And the lonnd oeean, and the living sir, 

And the bine dcjr, end in ^ mind of mnn $ **— 

the God in whom “ we live and move and have being.” 
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The church has learned wisdom. The persecution of Galileo is 
not likely to be repeated, nor even the milder forms of porsecution 
which assailed the geologists at the beginning, and the evolntionistH 
in the middle, of our century. And science, too, has learned 
something. In all its wealth of discovery, it recognizes more 
clearly than ever before the fathomless abysses of the unknown 
and unknowable. It stands with unsandaled feet in the presence 
of mysteries that transetend human thought. Religion never so 
tolerant. Science never so reverent. Nearer than ever before 
seems the time when all souls that are loyal to truth and goodness 
shall find fellowship in freedom of faith and in service of love. 

Wju-um North Riok. 



THE DEBT OF THIS CENTURY TO LEARNED 

SOCIETIES. 


AddrcBH by Profmor Wilmam H. Brewek, President of the Academy. 

In meeting together to rejoice over the completion of a hun- 
dred years’ work, it is fitting that we shonld eonhider what the 
character of that w'ork has been and what its relations are to the 
century’s progress. 

In the few minutes allotted me, any detailed history of the 
origin of learned societies will be iinjV)Sslble. 1 wish, therefore, 
to speak more particularly of the role they have played during 
the one hundred years of this Academy’s existence, and I think 
it will be found that, in this period, they have been, directly or 
indirectly, a most potent factor of progress in material advance- 
ment and in intellectual culture. Their influence has probably 
been even greater than that of the universities, in that they have 
dealt with adult men rather than with youth; for it is from men 
in matui-e life that the impulse comes which demands and promotes 
progress. 

When the Connecticut Aca<loray was founded, the terms 
“learned,” “learned societies,” and “intellectual culture,” wore 
broad and comprehensive in theory, but in active use they were 
curiously restricted. There were then hut three “ learned ” pro- 
fessions,— -law, medicine, and theology. The universities recog- 
nised a foorth comprehensive department, —philosophy. But 
since that date, and chiefly during the last thirty or forty years, 
the world has acknowledged many other professions as learned. 
In my own college days, I can not remember of ever hearing the 
term “professional” engineer, or “ professional ” chemist, except 
as applied to the teachers of engineering or of chemistry in tech- 
nical schools, colleges, or universities. I had never then heard 
the term “ professional engineer ” applied to a person whose voca- 
tion was that of planning or of carrying out engineering works, 
nor to the chemist employed in the manufacture of corom^rdal 
products. 
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All this now is changed, and the public understanding as to 
what “learning” signifies is very different. The civil engineer, 
designing and building great structures; the mechanical engineer, 
employing abstruse mathematics in economizing the energies used 
in steam engines, electric motors, or water wheels ; the chemist, 
conducting groat metallurgical works or manufacturing commer- 
cial products; each is recognized as belonging to a learned i)rofes- 
sion as tnily as is the village lawyer, the ])arish clergyman, or the 
country <loctor. 8<i, too, the societies of engineers, chemical and 
other similar associations, arc recognized as learned societies as 
truly as those which are more especially dccoted to history, litera- 
ture, pure science, medicine, or philosophy. 

But no line of separation can be drawn between those societies 
honored with the term “learned,” organizmi for the promotion 
of intellectual culture, and those designed purely for material or 
economic objects. Nor docs the precise name indicate the intel- 
lectual status. Under various designations, — academies, societies, 
associations, and clubs, they range through every grade. 

Very few of the existing academics and learned societies of 
the world were founded liefore 1750. But bel ween the middle and 
the end of the eighteenth century, the gn^at social and industrial 
revolutions first allowed and then promoted the establishment of 
many such organizations. Sfitne of these, althofigh relating more 
particularly to the industries, may in a sense bo classed as learned, 
since the promotion of scicucc for its practical use in the arts of 
life can not bo sejiarated from its jiromotion for purely scientific 
investigation or mental culture. 

In this country but two “ learned societies ” had been founded 
prior to the establishment of the roiinecticut Academy, and when 
the last century closed these wore too young to have had much 
influence. Before our Revolutionary War, the American Philo- 
sophical Society of Philadelphia was the only strictly learned 
•odety as then understood, but there were also a few local medi- 
cal associations. 

Zoology and botany toay he said to have been established hy 
Linnanis about 1750 or a little later. Geology and chemistry 
had their true beginning during the last quarter of the same 
eentory. There were, of coarse, a science and a literature of 
hothoy long before, as there was likewise a so-called science of 



xlviii 


CmtmHial Antiivertari/ 


chemistry and geology, but these were not founded on natural 
laws in the sense in which tliese sciences are now understood. 

The practical application of the natural sciences to the arts and 
industries began with the dovolopinent of the sciences themselves, 
and the two wont on together, so closely asstwiated that they were 
never independent of each other. They were parallel and corre* 
lated. This was more especially felt as chemistry and geology 
progressed. Their applications were so important and varied, and 
the possible effects so far-reaching, that learned men l>egan to 
take means to disseminate the knowledge gained and to make it 
available. 'While investigators in pure science thus labored 
directly to increase the sum of human knowledge, and indirectly 
to increase man’s intellectual pleasure by contemplation of the 
phenomena of nature, the practical applications of science fur- 
nished the proper stimulus. 

Hence, the dawning of the light of modern science iuaugnrated 
a new era in the arts and industries. Agriculture aud manufac- 
tures form the fonndatiou of civilization. Cultured nations subsist 
on the products of the soil ; and without inannfaQtnres, particu- 
larly of the metals, there can be no oonsiderablo wealth. As arts, 
these industries had been developing from pre-historic timea, but 
as mere arts unaided by science, they furnished little hope for 
advance in higher development. As populations became denser, 
and the soil was longer tilled, new problems arose which art alone 
could not solve. There was aud could be no science of metal- 
lurgy or of agriculture until there was a science of chemistry ; 
and other industrial arts had scarcely advanced for thousands of 
years. 

As soon as chemistry and geology began to assume the dignity 
of exact sciences, their aid was, therefore, immediately invoked in 
various arts and industries. But it was agriculture that made 
the strongest demands for assistance. Consequently, before the 
close of the last century, agricultural societies were eatabliahed in 
nearly every country of Europe, and in America as well. “ Th» 
JPk^delphia Society fo* tke Promotion of AytieuUuire ” WM 
instituted in February, 1785, less than two yem after the 
achievement of our national independence. A siorilar society 
was formed in ObarlestoDy South Caroline, in Angust of the 
mm year; another in New York, in Fehroary, of»e in 
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Maamohnaetts, in March, 1792 ; and in Connecticut, in August, 
1794, The New York society was organized “for the promotion 
of Agriculture, Arts and Manufactures;” the others specified 
agriculture only, “ The ConneHicvt Society for tlte Promotimx, 
of Agriculture ” was founded tlirec and a half years before this 
Academy, and for many years some of its loading meml)ers wore 
the same men who were prominent in the Academy, 

The material interest involved was so vast, that a few states 
attempted to carry on agricultural schools. Finally, in 1H02, the 
United States Congress appropriated land for the establishment 
of sch(K)l8 of science in every state in the Union ; and the organi- 
zation of Agricultural Exi)eriment Stations soon followed. That 
all this might have been acct)mpli8hed in time, without the stim- 
ulus of “ societies,” is possible. It is probable, however, that, 
but for them, there would have lasen no such rapid spread of 
instrnction in s<‘ienoo and its applications. 

Wo must bear in mind that in 1799 there was very little, if 
indeed any, natural science taught in the colleges and universities 
of this country. One or two professors of chemistry were 
appointed in the very last years of the last century, and a few 
more in tho first decade of this. Instruction in geology came in 
somewhat later, but for forty years or more after the foundation 
of this Academy, in only half a dozen of the rtumorous colleges 
of the country was anything more than the merest rudiments of 
chemistry and geology taught, and nothing whatever of natural 
history except a little botany, which was also taught in some of 
the medical schools. 

During this period, a somewhat better c/>ndition of things 
existed in the universities of Europe. There was a continumis 
aj^eal from the various industries to the colleges and higher 
institutions of learning for more instruction in the natural 
stfienoes. But from no other source was this appeal more persist- 
(Snt and at the saUM time more effective than from the many socie- 
ties which had been formed in all these countries for the promo- 
tion and onoonragement of science. 

Folytecbnic schools were started after a fashion about the 
beginning of this century, but it was not nntU later that they 
eeme into existence as schools of science, to be pursued for 
its Ipplieatioa to thd liberal arte. In a number of cases, these 
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schools were actnally established by local societies, by extending; 
their work from that of interesting adults to the teaching of youth 
also. To-day, jmlytechnic institutions aro for “higher educa- 
tion,” and scientitic investigation goes on in them us truly and as 
zealously as in tho universities. 

Among the sciences, chemistry and geology have been much 
alike in their influence in tnrningtho current of popular attention 
toward science. They are cultivated for their pi*actical applica- 
tions more than tho other natural sciences, an<l this has brought 
them into closer touch with the masses of intelligent men in tho 
industries. 

So long as chemistry was ]mrsued as a mere art, it was asso- 
ciated with astrology and magic. Whih* its devotees sought the 
Philos(tpher’.>* Stone or tlie Elixir of Life, the outside public looked 
on with awe and superstition. When tho art of alchemy devel- 
oped into the science of c.hemistry, tlicre was a suddett burst of 
light. Tho mysterious chemical tratisformations, which before 
had awakened in the outside world only an awe resulting in 
superstition, now inspired a new interest, and awe was ti'ansmutod 
into scientific curiosity, a desire to learn what the laws were 
which controlled tho wonderful phenomena. 

(roology is so extensively an applied ecience that it receives 
more government aid than any other sciejice. (-leological surveys 
are established in every civilized country, bec4\nse of industrial 
necessities. The first geological surveys, systematically made, 
of which 1 have any knowledge, were instigated and carried on 
under tho direction of tin; early societies; and later, when 
states took np tlio work, it was often the case that this action was 
first stimulated by the local societies. This Academy initiated an 
early geological survey of Connecticut. The facts which these 
surveys brought out called into existence special geological socie- 
ties. The field geologists had to moot in order to unify and sys- 
tematize their publications, as well as for mutual instruction and 
encouragement The meetings of the American Geologists led to 
the o^nization of the wider and more general American Aiuo^ 
datimfor ike Advancement cf Science. This in turn has reacted 
on the general public, and diffused the knowledge gained by 
special investigators. The great truths thus spread have given 
intellectual pleasure to thousands who do not study geology for 
its practical applications. 
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The eldest geographical society datt^s back to 1740, and there 
were but few, if any, more at the close of that century. In this 
century they have multiplied enoraiously. Some of them are 
general, but the great majority are either local or special in their 
objects. They have done much to extend and disseininate geo- 
graphical knowledge, but vastly more in stimulating and cul- 
tivating a taste for the enjoyment of natural scenery. Tliey 
followed rather than led the development of the societies for the 
promotion of geology and natural histoiy, hut have had much to 
do with fostering a love for these sciences in later times. Their 
most obvious effect on intellectual culture is the part they have 
played in cultivating a taste for nature, and in changing public 
sentiment in ix^spoct to the appreciation of natural scenery. The 
contomplathm of the beauties of mountains or the suhlimity (»f 
nature in her grander aspects formed an inconspicuou'^ part of the 
intellectual pleasures ot mattkind until lately, ?s[either in the 
literature of sacred or profane writers of antiipity, lior in the 
literature of th('> middle ages, is there* evidt*uce of any such senti- 
ment as pervades the poc»trv and literature of the eentur> now 
closing. No one elimbed mountains for the sake of enjo\ing the 
grandeur of the view, nor visited them to enjoy their beauties. 
Mountains wore hold in awe and tear; they were the abode of 
dragons and demons; tbe\ must sometimes bc'crossed bocause of 
nccoHdity, but were never visito<l for the sake ot pleasurable eon- 
templation until scion tists led the way. IJetore tin* last (juartei* 
of the last contury, thortf are two or threi* records of j^ersous 
visiting the Alps to see llio WMindortul glaciers; but to the world 
at large the Alps were dreary, desolate, awful. There are many 
allusions in literature to this fac*t. 

As soon as the various branches ot natural liistory began to 
develop as sciences, mountainous countries became most interest- 
ing fields for investigation, and began to bo visited by scientific 
men, particularly those interested in gtH)log>, botany, and isoology. 
In 1700, that eminent scientist and lover of nature, do Haussurc 
of Geneva, visited the valley of Chamounix, and the next year 
he advertised throughout the region that he would liberally reward 
any one who could discover a practical way to reach tlio top of 
ihe Great White Mountain/’ Further, should the attempts be 
nnanooessfol he would pay for the time lost in seeking a way. 



lii Cmtennial Anniver$ary 

Men crossed the mountains for business, and there wore bard^ 
guides well acquainted with the country, hut they visited passes, 
not peaks. And not till more than a quarter of a century 
later did the guide Balmat succeed in finding a path to the top. 
The very next year (1787), de Saussnre made his fainons ascent, 
the first in history when any high mountain was climbed for 
scientific observation. There was a second ascent the following 
year, but no other till 1802. During the twenty-five years after 
do Haussure, there were less than half a dozen ascents; but no 
attempts wliatever, that I am aware of, were made to climb any 
other high peaks. About 1840 were begun by Agassiz and 
Forbes those researches on glaciers, classic in the annals of 
science. 

When these pioneers had successfully frightened away the 
demons and devils that had so long guarded the mountain mys- 
teries and veiled their beauties, the general public, learned and 
unlearned i>eople alike, began to find pleasure in the contempla- 
tion of the wild and the grand, and this sentiment now finds 
abundant e-xpression in poetry, song, literature, and art. The 
exploration of mountains for scientific investigation lias resulted 
in enormous gain to mankind in intellectual and (esthetic pleasure. 
There is to-day scarcely a mountain range in any country of our 
civilization but has a society or club of devotees organized for its 
study. As learned societies, they have greatly promoted our 
geographical knowledge; incidentally they have contribnted in 
large measure to the amount of pleasure to be derived from travel 
and from the better appreciation of the beauties of nature. 

Switzerland, which had been shunned for two thousand yean 
because of its dreary mountains, has now, because of those same 
mountains, become the playground of Europe, and mountain 
climbing, about which so many tales of terror were formerly told, 
has now become a pastime and a sport. Bailwajrs carry the 
strong and the weak alike to peaks high in the clouds. 

The publications of learned societies, under various names end 
in various ways, furnish by far the roost comprehensive literatUM 
of science, philosophy, history, and art, that we have. For a time, 
this was almost the only way of publishing to the world new 
discoveries. To-day it is as pervasive as it is extensive, and as yet 
no substitute has been found for this means of publishing and dis> 
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seminating the details by which results have been obtained, even 
if the bare results might be made available through the ^wiodical 
press or other channels. These publications are an important 
part of every public lil>rary, but by reason of their enormous 
extent no library can l>e complete in them. It is only when we 
attempt to investigate their number in any branch of science that 
we can appreciate the great influence such associations must have 
had in diffusing learning and information among the mass of the 
people and in making it available for their industries, their com- 
fort and their intellectual pleasure. 

Many of the learned societies maintain libraries and museums, 
and in some cases these libraries furnish almost the only consider- 
able scientific literature accessible to the coinmupity, while the 
museum gives tliera further knowledge of other regions of the 
eartli than their own. 

Finally, learned societies practice and cultiv'ate the brotherhood 
of mankind as do no other organizations. Science knows no nation 
nor country ; it is bounded neither by <H'.oan8 nor continents ; its 
home can not l>e located by latitude or longitude ; it knows no 
race nor people ; it swears sjjeeial allegiance to no form of gov- 
ernment ; it is bound by no creed ; it nlaims no one language. A 
new fact observed, a new law demonstrated, immediately l>ecomcs 
public property. No matter in what contiifent or country it 
originates, or to what nation or creed or race the discoverer 
belongs, or in what language the new truth is first announced ; 
the learned societies discuss it, and pass uimn it, they aid in dis- 
seminating it, their publications give it a measure of authority, 
and through the various channels for the diffusion of knowledge 
it is sure in time to Itecomo the common property of mankind. 

The function of these organizations will of course be modified 
in the new century upon which we are approaching, but it is safe 
to say that they will contribute as greatly to its ]>rogre86 as they 
have to that of the ceutnry now' closing. Societies of one kind 
and another are to<day so nnmerous, they embrace sneh a wide 
range of objects, and there is gathered into them so large a propor- 
tion of the active men of all the countries of onr modem civiliza- 
tioOf that they have come to be the leading and perhaps the 
most important factor in shaping and directing human activities, 
both ma^iol and intellectual. 
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Procecdinj^H. Vol. III. 2, TV. 1, 1900-01 8®. 

St. Louis. — Academy oj fScie 7 ice 

Transactions. Vol IX. 6-9, X, XI, XJI. 1-7, 1S90-1909. 8®. 

Afismuri Botanical Gard*>^i. 

Annual report XI-XIII, 1901-08. 8®. 

SaUEM.— /natUuie 

Annual report 1899-1903 b® 

SxTf Francisco. — California Academy qf Bciefiee$. 

Occasional papers. VII, VIIJ, 1900-1901. 8®. 

ProeeedingH. Scr. Ill Miith.-pbys., Vol. I. 6-7, Geology, Vol. 1 7-U, 
II, 1; Botany, VoL I. 10, IL 1-10, Zoology, Vol. II I-ll, III 1-4, 
1899- 1902 8®, 

—^CaUforttia /State Mltiing Bureau, 

Bulletin. No XIJI, XIV, XVI, 1897-09. 8®. 

Topeka. — iTansfUi Academy qf Bricfbce, 

Transnellous. Vol. XVII, 1899-1900. 8®. 

Tupts College. 

Studies. VI, VII, 1900-1902 8®. 

Urbana — IlUmie State Laboratory qf Natural IBtUory, 

Bulletin, Vol. V. 7-18, VI. 1, 1899-1901. 8®. 

Washington.-- /JliofosTical Society, 

Proceedings. Vol. XIII, pp. 61-200, 1900. 8®, 

—IViiloaophical Society, 

Bullotiu. Vol. VIII, XII, XIII, XIV, pp. 1-204, 1885-1908. 8®. 

United Statee J)«partment qf Agt^undtm'c 

Bureau of Plant Industry. Bulletin. No. IX, XII, XV, 1908. 8®. 
Division of Agrostology. Bullctlu. No. XXII, XXIV, 1900. 6®. 

Library bulletin. No. XXXVII, XXXIX-XLIV, 1901-2, B®. 

Weather Bureau. Report. 1899-1902. 4®. 

Bulletin, No. XXVIII, XXX-XXXII, XXXV, 1899-1902. 

United States Geotof/tcal /Survey, 

Annual report. XIX, pt. 8, 8,5, XX, pt 1-7, XXI, pt. 1-7, 1808-1900. 8®. 
Bulletin. No. l57-‘i04, 1899-1902. 8®. 

Geological atlas of the United States. Fol. 49-71, 1898-1901. 

Monographs. Vol. XXXIX-XLI, 1900-08. 4®, 

Mineral resources of the United States. 1900, 1901. 8®. 

Map of Alaska, showing gold-bearing rocks. 1898. 8®. 

Preliminary report on the Cape Nome gold region, Alaska. J9D0. 8®. 
Reconnaissances in the Cape Nome and Norton Bay regions, Alaska, in 
1900. 8®. 

Geology and mineral resources ot a portion of tha Copper River district. 
Alaska. 1901. 8®. * 
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Washinotom. — UttUed StaitK Nattmal Mutewn. 

Armtml report, 1897-99, 

Bulletin, No. XXXIX, N-Q, L-LII. 1899-1903. Ho, 

Procoedinfire. Vol XXI-XXIV. 1899-1902. 8o. 

Special buUotln. American Jlydrolds. Pt. I. The Plumularidai by C. 
C. NuninK. 1900. 4«>. 

United StatfH Naval Obhet*vatory. 

ABironomlcal imd motcorolojil^ical obiervntioiiR. 1891-3. 4®. 

Report of the puperlnteudent. 1H99-U101. 8°. 

— SmithMniari Tmiitnium^ Ifureau<i(f Nihndfogy. 

Annual report. XVII. 1, 2, XVIIl. 1, 3. XIX. 1, 2, 1895-9H. 
WlLKKS'BiHitlc.— 'lPyomo4f/ Hinloncal and Oeofogical Society , 

Proceed und <‘onec(ioijfl. V'ol. TV. 3, V-V’’!!, 1899-1902. 8^. 
WoKCKSTER . — Atnerlean Antiquarian Society. 

Proeeodin*r«. New ecrica. Vol. Xlll. 1,3, XIV, XV. 1, 1899-1903. 8o. 

Amibn8.— Linm^enne du Nurd de la France, 

Bulletin. No 293 4W, 1897 -im 8®. 

MtWIrea Tome X. 1899-1902 8®. 

Am^TBiidam. — Koh. Akademie van Wetetutehappen. 

Jiwtrhoek. 1898^1901. 8^. 

Verhandelln|i>:eu Afdeel NatuiirKunde. Seetie I. Deel IV, VI. 0-7, 

VII, Viri, 1, 2. Sectie 11 Deel VI. 3-8. VII, VIII, IX 1-2 1S98- 

1902. b\ 

Verslagen van «le gewone vergaderingen van de wi**- en natnurkundige 
afdeellng Ded VII X, 18im im S'’. 

Proceedinga. Section of acieiifes. Vol. I IV, 1899 1903. S'^. 

Awtia RRVBN.— Pacdologlach Jaarboek IIl-IV, 1902 3 

Au08BUHa.~-ValMr/iij»tor*trAe/* Vtreinjaf Sckioaben und Xeubnrq. 

Berleht. X XX IV , X X X \ . 1900-03. 8^>. 

A^MtraloHan Afvtociatlon for (h* Advancemmt of Science 
Rei>ort. 8th meeting, Melhouriif*. 1901. 8®. 

AuXKttHK,^Socbl(f' dee .Scienen IMoriqaeh et Natarellce de V Tonne 
Bulletin. Tome LU. 1, Ull, lAV, LV. 1, 1899-1901. 8o 
B AM RKRO . — Nat nr/oritehende Genellxe/ioft 

Berleht. XVII, XVlII, 1899-1901. 8°. 

BaSBL. --Natur/orfiehende Cfeitellerka^ft. 

Vcrhandlungeu. TUell XII. 3, 8, XIU, XIV, 1899-1902. 8° 
Naineuverafichnlea und Saohreglater der Bde, VI-Xll, 1875-1900. b^. 
Batavia. — Kon. Nataurkundiffe Vereeniginy in NedeHandHch-IndU . 

Natnurkundige tijdachrlfi. Deel UX-LXI, 1900-03, b'’. 

------ JftfjiTnellcsq^ and MeteorcXogical CHnterrntory. 

Obeervatlona, Vol. XXI-XXIII, 1899-1901. 4®. 

Regenwoarnemlngen in NederlandacKJndh*. Jaarg. XX-XXIl, 1898- 
1900. 8®. 

BBRasR, — Mueewn, 

Aarhog. 1899-1901,1903,1. 8®. 

Account of the Cruitacea of Norway. By G. 0. Sara. Vol. III. I-IO, IV 
10,1899-1902. 8®. 

Report on Norwcgtaii maKne tnveatigationa, 1895-97. 4®. 

Moereafauna vou Bergen. Heft 1, 1901. 8®. 

BlEUN.—Adn. Mneeum fur Ndturkunde^ 

Mlttellungen ana der aoologUchen Sammlung. Bd. 1, 11, 1,2, 1898-1903. 

8 ®. 

Boricht. 1899,1900. 8®. 
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Veroffentlichungon des kdn. astronom. Rachen-InAMtuts. No. 
190(M)2. 8®. 

^Naturae novltatea. Jahrg XXL 16-24, XXU, XXIJ I, XXIV, 189B-ltt03. S®. 

Bolooka.— JS Ace(»demia d«lU ^Uum deW Itttiuto di Bologna. 

Bendiconto. N. 8., VoL II, III, 1897-99. fto. 

Bombay. — Bombay BiHinch of the Royal A^tatte Society. 

Journal. No. LV-LVIl, and eUni no., 1890-1902. 8o. 

—Government Obeervatory. 

Moje^netical and meteorological observations. ISOT-OO. 4^. 

Bokb , — NatnvhietorUesher Verein der preu8$Uc?ien Rhetnlande^ WfetfaUne nnd dee 
Beg.-Boeirke Oenabrdck. 

Vcrhandlungen. Jalirg. LVI-LVIIf, 1809-1901. 8^. 

Siuungsborlchte der nioderrhelnlschen Gosellacbaft fur Natur- und Hell- 
kunde. 1809-1001. 8°. 

Bordbaux. ^Acadt^mie NationaU dee Scieneee, BeUes-Letlree et Arte. 

Actes. Amide LVIII-LXII, 1895-1000. 8o. 

•—^Sooiiftif Lifineenne. 

Actes. Tome LIll-LVI, 1898-1901. 8°. 

^SoeUU dee Seiencee Phyetquee et Naturellee. 

Mdmoires. 6«sdr. Tome V. 6® sdr. Tome I. 1899-1901. 
Procdi-verbaux. Annee 1898-1001. 8°, 

BRAmtsoHWBiQ.— JSbto/ilMArs InetUut dee kbu. Lyceum Hoelamtm. 

Arbolton. 1, 1901. 4®. 

Verein. 

Abhandluiigeo, Bd. XVI. 2, 8, XVII. 1, 1809-1901. 8®. 

Meteorologieehee Obeervatorium. 

Hentsches meteorologisolieB Jabrbuch. Jabig. X-X II, 1899-1001. 4*^. 
BRWLkV.^Schleeifwhe Oeeellachqftfiir vaterldndiechr CtUtur, 

Jahres-Beriebt. LX X VI -LXXIX, 1898-1901. 8®. 

Brtsdanb.— Q iMtfiMlaiMf Branch oftht Itayai Gfograyhieal Society qf Auetraiaeia. 
Proceedings and tranBaolions. Vol. XIV, XV, 1898-1900. 8®. 
Qaeeneland geographical journal. Vol. XVI, XVII, 190(M)2. 8®. 
—‘Queeneland Jdueeum. 

Annals. No. V, 1900. 8®. 

BbOrh.— iVaIu>;/hr4cAsr Verein. 

Verhandlungen. Bd. XXXVI-XXXIX, 1897-1900. 8®. 

Berlcbt der meteorologiscben Oommlssioii. XVI-XIX, 1896«99. 8®. 
BBtJXRLt^Ba.— A(MkU/7iis Boyale dee Sclmoee^ dee Lettree et dee Beaux* Arte de Belgique. 
Mdmolres. Tome LIV. 1-5, 1001-02. 4®. 

Mdmoires couronnds et mdmoires dee savants dtrangers. Tome LVII, 
LVIII, LIX 1, 2, 1899-1901. 4®. 

Mdmoires couronuds et autres mdmolres. Tome LVIII-LX, 1890-1902. 

8 ®. 

Bulletins. Cladse des sciences. 1890-1901, 1902, no. 1-6. 8®* 

Annnalre. Annde LXVl-LXVIII, 1900-02. 8®. 

— — jSbciJU Entomotogique de B^que. 

Annales. Tome XLIII-XLV, 1899-1901. 8®. 

Mdmoires. Vtl, VIII, 19IKM)l. 8®. 

■ — — BoyaU Bdge de GiographU. 

Bttlletln. Annde XXUI. 3^, XXIV, XXV, XXVI. 1-4, 1899-1902. 8®. 
Table des nuitidrei, vol. 1-95. 1892. 8®. 



Additiotiu to the TJhrury. 


Ixi 


BBUxSLLni!.<-»4Vod^/4^ Jioynlt 4e Botauique. 

BuUcUo. Torn© XXXVrT-XXXIXM899-im 

Soei^t^ Hoy^^f MtUacdtMftque tUt Jiefifigne. 

AnnftleB. Tome XXXX. 2, XXXII~XXXV, lWltt-19()0 8« 

BnoARBST . — TnMUut MH4oroloyiqm de Jioutnanie. 

AaDEloB. Tome XIV» XV, IHU8-W). 4®. 

Buletiuu] lunar. Aniil IX> X, KKKM)!. 4". 

Lul Stefan C, Hepltea 1901. 4°. 

* SocUtte dn Scieneeu, 

Bulletin. Aniif'o Vlll, IX, X. 1-4. 6, XI. 1-4, 4°. 

BnuAPRST.— ifMi. ung. JietchMtutfUtfur Meteofotof/Us und ErdmagnetUmtm, 
Jahrbucher. Jahr^r. XXVIIf. 1, XXIX, XXX, 2, 1898-1900 4<>. 

TiibUcatioueu. Bd. II-IV, 1900-'01. 4®. 

Hooliuchtuti^en ani^eatellt am Aafro|iltya. und Moteorol. Obaervatorliiui 
in (VOyallu. Bd. XVII-XXI. 1894-98. 8^ 

BtrsMOS AlHKa •^So^ltdad Cieiif\ftea ArtfettUna. 

Anuloa. Tomo XLVIII. 3-6, ’XLIX-MH, UV. 1-4, 1899-1902. 8<^. 

— - iVtoww NaehmaL 

Analoa. Tomo VII. VIJI. 1, 1902. 8^. 

ConiunloacioneB. Tomo I. 4-10, 1899-1901. h*-'. 

-*■' ' C&nffrtiio (JirtU\fko iMitno AmeHcano. 

Brltiieni reunion Voi. I-lV, 189H-99, ft<>. 

Cabw .— JAnniitnttc de Kormaudic 

Bulletin. Vol. II -IV, 1^98 1900. 

CalOOTTa . — AMatic bocktg qf Ticugut, 

Journal. Vol. LXVIIl LXX, l.XXI. pt. 11 I, hi l, 1899-1902 8^ 

ProcLMKllnjfB. 1809, no, 4-11. 1900, 1901, 1902, no, l-r». 8®, 

The Kavnilrav«bdauiflu, n K.lvnOn jfmmrnur, bj ^v^ttra-Kau^a. Ed. b> 
(1. A. Grieraon. Ft. I, 11, 1897-98. 8o 
Uictlonar)' of tbe Lepcba-lan|?uagc, compiled by the late Gen G. Muin- 
i^arlng, revlhod and completed by A. Grun\^cdol. Berlin, 1898, 8°. 
iSurtf^ Ilf Jtidla, ^ 

Fttlwontoloifla Jndlea. 8or. IX, vol. II 2. 8er. XV, vol. 1 2,111. 1,2. 

New Her., vol. I. 1-3. 1899-19(H. 4® 

Mcmolra. Vol. XXVHl, 2. XXIX-XXXI, XXXII. 1,2, XXXIll. 1, 2, 
XXXIV. 1, 1899-1902. 8^. 

General leport. Jan. 1897-April ItKU. 8®. 

Manual ot the oeomnnic ffoolugy of India 2d ed. Ft. T. Corundum. 
1898. 8®. 

Mirfflorofqgrieal JDtgpartmmt of the Chiferfimetit of Jndlfi. 

Xndian m^teorolo^ieal momoira. Vol. VT. 5-7, X, 8, 4, XI. 1-8, XII. 1 4, 
1890-1902. fo. 

Monthly weutlior review. 1899, May- Uec.j 1900 ; 1901 ; 19(>i, Jan. June. T 
Rainfall of India. 1898-1000. f®. 

Report on admlnUtrotion. 1898-1902. P. 

Memorandum on the meteorological conditions prevailing in the Indian 
jnonaoon region In 1002. By John Murray. Simla, 1902. f®. 
C4MIIR1DOH.— /%^a»epA4ral Soedety, 

' Tranaaotlona. Vol. XVHI, XIX. 1, 2, 1900-02. 4®. 

Frooacdlnga. Vol, X. 8-7, XL 1-6, 1899 1902. 8®. 

List of fellowi, aMOciates and honorary membore, Jan. 1901. 8®. 
OATAMlA.^-^Aetiod^Wa Giottttia dt Solemte Noiur<Ui» 

AUl. Set. tV. Vol. Xn-XlV, 1899-1001. 4®, 

Bullettino mansile, Nuova aerio. Fuse. 00-78, 1899-1002. 8®. 

€ 
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0k^k»lK.^8otMd degli tip«Uro9C(^i8li Italiaai, 

Memorie. VoK XXVm. 7--13, XXIX, XXX, XXXI. 1-10, 18«0-1«O». 4®. 
GH83CNITZ . — Naturwinmischafriiehe Qf4tdUch({ft, 

Bericht. XIV, 1896-00, 

Ckbrbourg.— Rationale <//s Soimcn NaturelUa. 

M('*moire®. T<iirc XXXI, XXXIl, 1898-1902. 8*^. 

Ohbistjakia,— JT onj^. Noralte UntwraUaL 

Norvray ; oftlcial publication for the Paris SKposltioii. 1900. 8^. 
—‘NonMffUchea mcUwoIoffiae/tea InatituU 
Jahrbuch. 1898, 181»9. 4^. 

NoTiMffian North Ati antic SxpodiHofi, 1876-78. 

Publication XXV- XXV in, 1899-1901. 4°. 

VkUmtikaba Sflskabet, 

Forhandliugcr. 1899-1901. 8^. 

Cnvn,^Naiurforaehende Oeaellachqft nrattbhndena. 

Jahresberieht. Neuc Foljje. Jahrg. XIJ-XLV, 1898-1902. 8°. 
COKOOBA. — Acatimtia Nacional da Ctmeiaa, 

Boletm. Tonio XVI. 2-4, XVII. I, 10004)2. 8^. 
\)KhZlQ,‘---‘Nat%irforaehmde OanHUtch^fl. 

Schrlften. Noue Fol«e. Bd. X. 1 -8, 1899-1901. Ho. 

DfjON, — Academia dea Scicnraa^ Arta et BdUa^Lettrea. 

Mdmolrcs. 4** sdr. Torn© Vll, 1899-1900. 8®. 

I>0RPAT.— J&mlnUelia (iaMachaft, 

Sitauntcsbericlite. 1898-1900. 

VerhandlunKcii* Bd. XIX, XX, 1898-1900. 8®. 

Inhalts-Vorzoichnise zu Bd. I-XX. 1900. 8®. 
-——Nattifforaehar^GeadUehqft bei der Univeraiidt JJorpaU 

Archiv fdr die Naturkunde Lfv-, Bbst- und Karlands. Ber. II. Bd. XTI. 1, 
1902, 80. 

SltxnugMberiohte. Bd. XII, 6, 3, 1900-01. 8®. 

Schrifteii. X, 1902. 8®. 

Ohbsdbn . — NatnrwUttfrtnchafUiche Oeadlachctft JMa, 

SltzungsbeHclite und Abhandlungen. 1899-1901,1902,1. 8^. 

Verainfklr Mrdkunde, 

Jahrosberlebt. III-V, VIII, TX. XXVII, 1866-1901. 

F. von Bellingshauaens Forscbutigsfahrien im Sndlichon Blameor. Irelp- 
zJg, 1902. 8^ 

DUBiiXK.— Jhdflki Society. 

Bconomlc proceedings. Vol. 1. 1, 2, 1898-99. 8®. 

Sclontlflc prooecdlngs. New ser. VoMX. 1-4, 1896-1901. 8®. 

Scleutiilc transactions. Ber. II. Vol. VII. 1-1.8, 1895-190]. 40 . 

Index to tbe scientlOc proceedings and transactions, 1877-1898. 8®. 

■I — . .. J Soyal IrUh Academy. 

Transactions. Vol. XXXI. 8-14, XXXll A. 1, 8, 190(M)2. 4®. 
Proceedings. Ber. III. Vol V. 3-5, VI. 1, 3, 1809-1901. 8®. 

— TWntty OdUega Obeervatory. 

Astronomical observations and researches made at Dunslnk. Pi. IX, 
1900. 4®. 

BDiNBtmoH.^-Bbtenlcal Society. 

Transaotions and proceedings. Vol. XXI. 4, 1900. 8®. 

■ ■■■ ” ■ Cysoliyi^ Society. 

Transactions. Vol. VIII. 1, 1901. 8®. 

— — — iftjyal ObeerwOory. 

Annals. Vol 1, 1902. 4®. 
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£DnfBURGH.‘-‘jRo^ I^yHcal Society, 

Proceedings. Vol. XIV. 2-4, B«>. 

Hoyol Society, 

Proceedings. Vol. XXH, 18»B-9. 8®. 

Transftctlons. Vol. XL, pt. 1, no, 8, 1901. 4-=^. 

}&UJ}Vtn.^Iiaiutfo7'§chmde Qendlncharft, 

Jahresborloht. LXXXIII-LXXXVI, 1899-1901. 8®. 

Ebfurt. — K'&ii. Akadeoiie (fCrneinnuUUfer WUnenwhaften. 

JahrbUcher. Neue Folge Heft XXV-XXVIH. 1899-1902. 8°. 

Firbkzb.— JJ ibllotora Nazioriale CentraU. 

BoUettlno vlolle pnbblicnzionl Itallane ricevute per cllritto dl stampa. 
No. 829-3€M); n. s no. 1-28; IH99-1902. Ho. 

* — ' — JR Intituto (H Stmii Superior i l*ratici c (U IWfexionatmnto, 

Pubblicnsioni. Sczioiie di fllosofla e Olologis. 

SabbAfliui (H.) and Barozzl (L.). Stud! sul Panormlta c sul Valla. 
1896. 8°. 

Casont>Ta (E.). I.ra enrta nautlea di Conte dl Ottomano Freducci. 
1896. 8°. 

Marzl (D.). La qulstloiie della Hforma dol caloudarlo m»l ({ulnto con- 
clllo Lateraneuse. 1H96. 8°. 

Coll (K,). 11 paradiao torrostre Dantesco. 1897. S''. 

— — Sezlone dl BclelJ^e flslcbc e naturull. 

Oddi (R ) and Rossi (U.). Hal decorso delle vie alTereiifi del midollo 
spinale. 1891. 8°. 

Klatorl (G.). Cbelouianl fossili di MonlebatriboH e Castouni. 1895. 8''. 

Bottazzi (F.). Sullo svliuppo enibrlunale della funzionc inoloria 
negli orgHiii e coUnlo nmscolarl 1897. 8®. 

— Contrlbutl alia fisiologla del tessuto dl cellule muscolari. Parte 
J-Ill. 1897. 

Sezlone dl inodiclna o cbinirgia. 

Invcrardl (O.). Rendiconto HumiiiArio deir Istituto Ostctrico-Glne* 
cologii'o di Fircnae. 1892. 8®. ' 

Oblarugi fO.;, Contrlbuzloiil alio studio dello avilnppo dei nervi 
enccfallci net mamtnlferi. Parte J -IV. 1894-97. 8<^. 

Rossi (l\). Sulla struttura dell* ovldutto del Geotriton fuccuB, 1895. 

80 . 

— Contributo alio studio della struttura, della muturazione e delln 
dUtruzione delle uova dogll Anflbi. 1895. 8o. 

Staderini (R.). Osiervazlotil comparative sullo sviliippo c sul carat- 
teri doflnitivi doll a cavitil del quarto ventricolo al suo estreiiio 
oaudalo. 1896. 8o. 

Trambusti (A.)* Ricercbo eitologiclic sul midollo delle ossa ticlla 
diftoHte. 1806. 80. 

Lttstig (A.). Rlsultati delle ricerche fatte in India negli animali c 
nell* uomo Intorno alia yacolnaaione preventlva contro la pesie 
bubbonica e alia sieroterapla. 1897. bo. 

FHANjcroRT a. Vt.-^Deuteeht tMlakomxAogieehe OeeeUBchc^^ 

Nachrlobtsblatt. Jaht^. XXXL 9-12, XXXII, XXXIII. 1,2. 5-12, XXXIV . 
1-6, 9-12, 1899-1902. 8o. 

- — <^Smekenbergisehe ntUwrforectmdB OmllBoh^ft, 

Abhandlungeu. Bd. XX. 2, 3, XXI. 1-4, XXV. 1-6, XXVI. 1-4. XXVIII, 
1697-1902. 40 . 

Berlotit, 1899-1902. 8o« 
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FitJunCFUBT A. Vemin dett Mfgierunfftbfsti^kM Frtmkfktrf, 

Helios. Abhaodlunj^en undinonat]k‘beMittheiluiiji:en. Jabrg, X VIl-XIX, 
1W0(M)2. so. 

Socletatum Ulterae. Jabrg. XlII, XIV, 1899-1«00. 

FiufiiBUHO 18 B,'-‘Naturfor»ehend« 06»fllm:ht^. 

Bcrichte. Hd. XI. 2, 8, XH, 1900-08. 8® 

GBNbVB .— NatUmuI OnmoU. 

Mt^*moiro». Tome XVHI, J«98~1900, 4° 

Bulletin. Tome XXX\\ 1900. 8© 

SociH4 tif PhynUpu it (VUiatoire jSafHveUe. 

Mt'moires* Tome XXXIII. % XXXIV, 1899-1902. 4‘5. 

Gbnova. — Mnmo Oivtco dl StorU NatHralc. 

Aniiali. Vol. XXXIX, XL, 8«. 

Jndice jfenorale sistemalico. vol. 1-40, 1901. Sc*. 

GiBSftttN.— Ofrtfr^ejwtwkJ^e Oem^lliHshaifl fur NiUuv' und Utdknude. 

Berlcht. XXXTI, XXXIII, 1«97-*1902. 8^ 

Glasgow. — PhiUmph leaf Society. 

ProceedlngH. Vol. XX X-XXXIH, 1888-1903. 8®. 

GOrlitz. — Xatur/orsefiende Oen*4h**h4tft 

AbhaudlUDj^eu. Bd. XXlIi, 1901. 8®. 

GOtbboug. — Kon. Vetemkapn oeh lltlerheis SatnfMe. 

Jlandllngar. 4de ffdj. Ildft. U-IV, 1899-1902. 8«. 

GOttinobn.— iCow. (JeMttehafl der Wl^^iMhuften. 

Nadirichten. Pliil.-hist. Klasse. 1899, IMv ; 1900; 1901, 1902, idv. 8® 

Math.-pbje. Klaase. 1809, il, III; 1900; 1901 , 1902. l-v. 8® 

Geftclmfi. Mitthciiunji^cn. 1900; 1001 ; 1902, i. 8^ 

GOsthow.— Vtrein der Pt^ntide der Nafurge^rhlchte la Mecklenburff. 

Arehlv. Jalirg. UII. 3, LIV, LV, LVI. 1, 1899-1902. 8®. 

Habavia . — Aeadetnia de VAetician M^dUsae^ Ftidcae y KatHralee. 

\nales. No. 421-436, 1899-1900. S'". 

• " Heal (hltgio de Bdeu. 

ObservaolonOB ma^^tieas y meiooroloj^lcas. 1870-80, 1898-1901. 40 
Halifax,— A b/jtf Scotian TnetUnte qf Xaturol Science. 

Proceedings and transactions. Vol. X. 1 -3, 1899-1901. 8®. 
‘—DepartmerU qf Minee^ Nova Scotia. 

Report. 1899-1900. 8®. 

Halls.— JXaid. LeofuMlHiach-Varolintiche deutsche Akadmie der Natwrforeeher 
Nova acta. Bd. I.XXIX. 8, 8, 1901. 4®. 

Leopoldina. Heft XXX V-XXXVII, 1899-1901. 4®. 
——Jfaturforeehonde (y^eeeHhehcft, 

AbhAndlungen. Bd. XXII, XXIIl, 1900-01. 8®. 

Hamburg.— Smearte. 

Aus dem Archlv. Jabrg. XXII-XXIV, 1899-1901. 4®. 

Deutsches meteorologisebes Jabrbneb, 1698-1900. 4®. 

Ratalog der Bibliotbek. NacbtragllL 1001, 8®. 
—^NiUuriiAmmiecfui^ Verein. 

Abhnndlttugon. Bd. XVI, 1900-01. 4®. 

Verhandlungeo. III. Folge. VII-IX, 1899-1901. 8®. 
UAXixovnn.^Natnrhiitorteehe QmlUchafL 

Jahrcsbericht. XLVIII, XUX, 1897-90. 8®. 

Hablrm.— if«is4s TeyUr. 

Archives. SdHe II. Vol. VIL 1-5, VIII. 1-8, 1990^. 8<», 

BerdMkin; van het lionderdvaftlg)arig bettMn, op T Jual, 1M9. S®. 
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JIollandaMe dei Scieftees. 

Archives ntMandalseB dew 8 c1oiu*or exacleB ot iiaturt*lleM. 2* sdr. Tome 
m-VI, Vn. 1, 1899-1902. 8«. 

Lb Uavkb. — 8(*ciM4 Oeolqgique tie Normandie. 

BuUcWn. Tome XVIII, XJX, 1»9<V- 1899. 8® 
niBUStMOrona. Seientmmm Fmniea. 

Acta. Tom. XXIV XX\U, t8f«^-190t). 

OfvcrHlgtaf forhaiidllnffir XL-XLII, 1897 1900 8® 

Bidruf; till kannedom af Flnlands natur och folk. Haft LVJl-LX, 

1898-1900 8®. 

H«E^KKBTAnT.— Verelnf^ir NaturwuwmrJiafteti 

Verhandlunfpeu und Miltheiluiigen Jabrtf. XLVII-Ll, JH97 1901 H'’ 

dkikiX.-^Vniwn'niU dr Jamnf. 

Aiinalea 8cl«ntfll<Luea. Tome 1. 3, 1900 8®. 

Jbna. — MedirifiiseA-natu) uHhsenw/o^lirhe OeeeUechafl. 

Jeualaohc ZeltRchrltt fur NaiurwilcMiciiachaft. Bd XXXIIl. 2-4» XXW , 
XX XVI, XXX VII 1, 2, 1899 1909. K®. 

Kasan.— Oftaamtfojn* MaunHique. 

Observatlona. Aouf^e 1894-97 8®. 

- Oimrvaioirt orolog%qae. 

Bulltitln. 1899-1901, 1902 Jan. -Mai. 

-~~iioel^t4 rhysioo Maih4mat%qn* de V Umvrnatt Inift4^iah 

Bulleiin. 2* aer. Tome VUI. 4, IX, X, 1899-1901. H®. 

Kibl.— A on. Chriaium AlbreeMa-UnineraitM. 

Schrlften. 1898-99, 1899>1900, 1901-01 8® 

Vrreinfdr ScMthW\g Ilofah in. 

ScUrlflen Bd. XI. 2, Xll. 1, 1899-1901. 8®. 

Kiny. ^Kkwikie Obaheheatvo JfaleHhfobqiytatrhi 

ZapUki. Tom. XVI, XVIl. 1, IKlW-mil 8® 
iUOBBNUAVN. — Koh. Dannke VidfnHkajben^ Seinkaff. 

Ovcraljft over forhandlinger 1899, 1900, 1901. 19<)2, I HI. 8® 

—~Naturhialoriak Fotytiing. ^ 

Vldenakabellgc meddeUer. A, trot 1899-1901. 8® 

KOniobbidbo ,— phyaikaliach okoHomiache GaaeUachafi 
acbHftaii. Jahrg. XL-XLll, 1899-1901. 4®. 

Krak6w. — K, k. JStemufarte. 

Materyaly do klimatografll Galicyl. Rok 1898, 1899, 1901. 8®. 

La 

RavUta. Tomo IX, X, 1899-1902. 8®. 

Aoaloa. BaootOn geolbgica y mitterali^Sca. 11,111, 1900-01. f®. 

Vniifarakktd. 

TaottKad do olonctaa dilco-matomaUcaa PublleacioneB. No. I, 1001. 8® 
LAtOAJlIiB.-^BbdJM Vmidciaa dea Sciancea NdturrAha. 

BullotlD. 8* adr. No. 182-144, 1699-1002. 8®. 

IHerkm^iga Veraaniging. 

TilOMbHO. Ser. H. Deal VI 2-4, VII, 1899-1902. 8®. 

AiMiwlnatoB van die blbllothoBk, 1 Aug. 1897--BI Doc. 1898. 8®. 

Aanaloii. Bd. VJIl, 1902. 4®. 

Voralog. 1890-1900. 8®. 

Otialogna dor blbllotbeok. ide supplement, 1892-1901. 8®. 
iiBiPiio.’-'AiSn. $dakimha QmiXMai/t dar WUaanm!hi\flan, 

Borlehte* Math.-pbyA Olaaae* Bd. LI, allgoin. Th., naturwlsB. Th., 
math* tb. 5, 6, LII, LUl, LIV* 1, 2, 1899-1902. 8®. 
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Lbipzio.— OtMlUchafU 

8itxuQj(t)berlohte. Jahrj;^. XXII-XXV, 1805~i>8, 8*^. 

■■■ ~ Visrein fiir Mrdkundfi. 

Mittheilungen. 1899*1001. 

'WtasenffchafUlche VeroffentUcbtingeii Bd. IV, V, 1S99-1901. and f®. 

Zoologischer Ansciger. No. 697-610, 612-691, 1891>* 1002. 8°. 

Lbicbbro. — ^mcmko-O^ndlach^ft der Wivttmchafien 
Chronik. 1000,1901,1902.1,11. 8<». 

Li^OB. — SoHSt4 Moy<tle def Sclemfu. 

M6moJre!», Sdr, II. Tome XVUI-XX» 8<^r. Ill Tome 1-UI. 1896* 
1901. 8<». 

Lima.*— A earl^ia Na4!i(indl de Med$eina. 

Boletln, AOo U. 1, 1900. 8®. 

Lisboa, — Mimtierio di Mdrinha 6 t/Uramnf, 

Albnm <le estadistica grapliica dos caminhos do forro portugu62e» dag 
proTlncias oltramarhiuH. 1808. 

Soeiedade dr (Jeographia, 

Boletlin. Berie XVI. 12, XVU-XIX, XX. 7-10, 1808*1902. 8®. 

— Nomero oommemorativo do 26° annlvergiiiio da Bociedado. 1891. 8® 
LwMAS.-*06»m»a/oW« Bellorh 

Obaervaclones meteorologlcag, 1002, Enero-Junlo. 

Lonpoh. — Oeotogiad Society, 

Quarterly Jonrnal. Vol. LV. 4, LVI*L VI 11, 1890*1001, S'’ 

GeologlcAl literature added to the library, 1898-1901. 8®, 

— — Linnran Society, 

Jounittl. Zoology. No. 176*185, 1890*1902. S®. 

Journal. BoUny. No. 280*246. 1809-1902. S®. 

Froceedlngg. Nov. 1898-June 1902. 8'>. 

List, 1899-1903. 8o. 

MathermHcaX Sodrty, 

Froceedlngg. No. 678-789, 1899-1902. 8o. 

—National PhyHeal liOJboi'otory, 

Report 1901. 8°. 

— Hoyal Microeeopiaal Society, 

Journal. 1899, v, vi, 1900-1902. 8^ 

^oyat Ptiyeical Society, 

Proceodingg. Seaslon 1899-1900 8^. 

Noyal Society. 

Philosophical transactions. Vol, CLXXXIX B, CXC A, B, CXCI A, B, 
OXOII A, B, OXCni A, CXCIV A, 1897-1900, 40. 

Proceedings, No. 419-467, 1890-1902. 80. 

^ List of council and fellows. 1898-99. 4®. 

Year-book. 1902. 8®. 

Reports to the evolotion oommittee. 1, 1902, 8^. 

Lodvaih.— La Cellule. Tome XVI. 3, XVII, XVIII, XIX. 1, 1899-1901. 80. 
Lund.— OarMteka UhivereUet, 

Acta. Tom. XXXV, XXXVI, 1899-1900. 4°. 

LuxBMBOtriKi . — InetiM Jtoyaij Orand'ZHieal. 

Publications. Section des sciences natarcllee ct msthdmatlques. Tome 
XXV, XXVI, 1900-01. 80. 

Ltoit .— dee Scieneee^ Bdlee-LeUree et Arte. 

Mdmolres. Sciences et lettres. 8* sdr. Tome VI, 1901. 80. 

Madras. — Ocmrnm&nt Obmreatory, « 

Report. 1899-1901. 80. 

Kosults of observations with the meridian circle. Vol.’lXi 1899. 4®. 
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H APHID.— ddl Mafta GMtifficodt JSitiMiha, 

Boltttln. TomoXXV, XXVI, 1898-.W. 8®. 

Explicaclon del mapa ^col6gleo dc EspaHa. Por L. Mallada. Tomo IV, 
im HO. 

ObBtntaiorio^ 

Obiervacioned mereorologiraa. 1898-W. 8°. 

MANoaaaTBR , — lAterarjf and ffiUomrphicai Society, 

Memoirs aiid proceedings. Seriea IV. Vol. XLIII. 4, ft, XLIV-XLVI, 
XLVU, 1. 18tK>-l908. 80 

Marbuhs.— zur Ueforderuny der yeeammten ydlnrwUmtechqftm, 
BttEimgaborichte. Jalirg, 1 898-1 MOl. 8®. 

Mira.— 

M^moIrcH. 8’ s^^r. Annde XXVI--XXV1II, 1898-99. 

Mbxigo. — AwHaci&n de Ingmimm y ArqfiUettos. 

Aimlc*. Tomo VIII, IX, lH9S^l9uO. 8^. 

Institute Ofoldgico de Mirinh 

Bolctxn No. XII-XV, 1899-11K)1. 4o. 

Intiituto Uidieo Narioned. 

Analea. Tomo IV. 2-17, V. 1 5, 1899 1992. 4°. 

Datoa para la materia ijo*dioa Mexienna. Parte III. 1900. 8^ 

— — Otmrvaiorie Metoondtiffico Central. 

Bolotin menaual. 1809, no. 6-12, 1900, 1001, no. 1-10. 4^. 

E) cHma de la Ropublica Mextcaiia en 1896. 16^. 

liiforme iobre el eclipse total del sol de 28 Mayo de 1900. 2 \ 8° 

infonnea presentados a la Secretnna de Fonicuto, 1899 1901. 8®. 

— -—-iSodsdod CHetidfica ** Antonio Ahale ” 

Momorias y rovUta, Tomo XIT. 11, 12, XI 1 1 1-4, XIV-XVIl, 1899 1902. 

8 ®. 

iSSacisdad Mexicana de Uistoria NatnrnL 

La naturalesa. 8er 11. Tomo III. 8, 4, 1899. 4*^. 

MlDPHLBirHu.— Oetiooteehap df*r Wt (cftschappen, 

Arcblcf. Deel Vm, 1899-1901. 8'>. 

Levensbericlitcn van ZeeuwscUe inedlcl. floor A, A. Fokker cn J. 0. 
DeMan, 1900, 8®. 

Mn^ABO . — Beat Istituto Zombardt* di Scimue iMtere, 

Rendiconto. Serle II. Vol. XXXII- XXXI V, 1899-1901. 8®. 

—Iteale OsmrvaUnHo di Brera, 

Pubbllcaaloni. XXXIX, XL. 3, XLI, 1899-1901. 4®. 

Rtaastmto delle oMorvaxioul moteoroU^glche. 1899-1901. 4^. 

MkJietd Jiatiana di SdeHoe Naturali. 

Attk Vol. XXXVII. 8, 4, XXXVIII-XL, XLI. l-S, 1898-1902. 8®. 
Hemorlo. Tomo VI. 3, 1901. 4®. 

Mopbma . — Aaeademia datU Seienne, Lettere ed Arti. 

Hemorie. 8erte ill. Tomo 1, II, 1808-1900. 4®. 

— ~ d bdst<l dot BahnnUitiL 

Memortc. SBrtem. Vol. XVI. 8. 8er IV. Tomo I, II. 1899-1901. 8®. 
MOBT BtAMa^Obser^Ure JdMmdtjffiqye, 

Annalea. Tome IV, V, 1900-01. 4®. 

HairnrrniBo.--*AfiMso BachnaL 

Analei. Entrega XIX^XXlI. Tomo IV. 1. 1899-1902. 4®. 

OOMrMiorio Mtesond^gko del (Meyio Pio de ViUa Odldn. 

Boldin metumal. Afto XI. 8-12, Xll, XI 11, 1899-1901. 4®. 

XI alW meteroldgtco i89B-90, lfl99->1900, 1900-01. 



Ixviii 


Additium to the Library. 


Montpelli BE.— ^cad^mie dei heknem tt 

MtjmolreA. Section dee lettres. S^r. II. Tome 11. 9, 8, HI, IV, I, 1880- 

1900. 8®. 

Section deaecleneefl. S^^r II. Tome II. 5-7, Til. 1, 2, 1898-1909. 8o. 

Section de mddecine. Sdr. II. Tome I. 2 4, IHOS-IOIK), 4®. 

C'aialoj^ue de lu bihlloth^»qae. I"* partle. 1901 
Momtksat. — \atHTal Hinlpty tiorUty 

Canadian record of eclonre. \ ol. II, 7, 8, III- VH, V J II. 1 -7, 1887-1901. 8®. 
Moeoon. — (ybiten^atoive de V Tht uiernUif hupt'f^ah 

Observation A. 1899, 1900, 1901, Jan., Feb 

• « ^Sockt^ Tmii^nale den Natural%Hten 

Bulletin Ann^e 1898 li-iv, }K99, 1900, 1901 I, 11, 1902. 1, 2. 8^. 
MOnohem. -Kim, hayenneh* AkfukmU der W^mnncJtaJUn, 

Sltzuni^sberlclite. Phllosoph -pbllolug und liUtor Classc. 1898 U, 1809- 

1901, 1902. 1, U. Inhaltsvcraeiebnies, 1886-99 8^. 

Matbemat -pliysikal. Cbtssc. 1898. Iv, 1890-1901, 1902. i, It InbalU^ 

vcrzelchniss, 1886-90. 8°. 

Shnonsfeld (H.). Wlllielm UeinHch Riehl uls KunstbUtoriker Keetrede 
. . . MUnoben, 1808. 4®. 

KurtwHDf^ler (A.). ITeber Kanstsammlnniceii in alter und neuer Zett. 
Kestretle . , . Muticben, 1899 4®. 

Orff (tC. V.). Ueber die riulfsmtttcl, Meihoden und RoHultaie der Inter- 
natlonalen Erdmeesanii:. Fcetrede . . . Mlincheu, 1800. 4^. 

Zlttel (K A. V.). Bdckblick auf die Gnludung und die Entwiokelunic der 
koti. bay Akadcmie der 'Wisaenschafien iin 10. Jahrhundert. Rede . . 
Munchen, 1899. 4®. 

■ Zieie und Aufgaben der Akademien im 20. Jahrbundert. Rede . , . 
Mdnchen, 1900. 4®. 

Ranke (J.). Die akademisebe Kommlesion fiir Erfonebunx der Ui^e- 
eebiebte and die Orj^aalaatlon der ur^ecblchtUcben ForeohunH^ In Bay* 
ern durcb Ludwig 1. Festrode . . . MOneben, 1000. 4®. 

Riggauer (H ). Ueber die Entwlckelnng der Numismatik und der numis* 
matisoben Sammlungen im 19. Jahrhundert. Feetrede . . . Mbnoben, 

1900. 4®. 

L{pp8(T.). Feyobologle, WieAenacbafl und Leben. Festrede . . . Munohen, 

1901. 4®. 

MOkstir.’— PtovincUd^ Vermin fur Wisamneheft Uft4 Kninat, 
Jahreebericht. XXVU, XX Vlll, 1898-1900. S®, 

Nakct.— AeodJmitf SUmialaa, 

Mdmolres. 6* adr. Tome XVI-XIX, 1808-1902. 8®. 

Napoli.*— i£. Aceademla ddU Acimm Piidcha e UaitmaHchn, 

Attl. Ser. n. Vol, IX, X, 1809-1001. 4®, 

Rendlconto. Ser, III. VoL V. 8-12. VI, VII, VIII. 1-7, 1890-1008. 4®. 

Meal latUuto dUneoretgffkmefUo edU Shkim KaturiaiH^ de, 

Atti. Ser. V, Vol. I, H, 1809-1901. 4®. 

NbuoRATbl.— /S bdJU dea Beknaaa Katurdka, 

Bulletin. Tome XXVI, XXVn, 1897-09. 8®. 

Table dee matidrea, Hdmoirei t. I-XV, Bulletin 1 1-85. 1899. 8®. 
KnwOASTLB-OPOK-TrHE .— qf SngUmd IndiUOe ^ Mkdmg mad 
jSInginaera, 

TraneacUone. Vol. XL VIIL 5-8, XLIX, L. 1-6, LI. 1-4, LII. 1, 1899-1908. ge. 
General and eubjeot-matter indiuee, rol. 1-88, 1858*89. go. 

Sttbdeet-nuieier index of mining, meohanloel and metallurgicai literature 
for 1900. 8®. 

Annual report of the council. 1899-1900. 8®. 
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KCBifBimo . — OeMlItofMfU 

AbbandluoKen. Bd. XIl-XIV, 189P-1902. 8®. 

BaccularFcier, 18U1-HK)1. FestMchrlft. 1901. 8°. 

Ox>BB94 . — fhcUU < 1 m XcUurtt/ittftiii fa NouvelU Muntde, 

Zaplj^kl. Tom. XXII. a, XXIII, XXIV. 1, 1898-1901. 4^^. 
Mat^^mallohoBkoe otdl* Ionite Tom. XVI, XIX, 1899. 8«>. 

-lAiiw/iilrf ItNpffriafe 

Aniudes do I’olmorvatolre et ni^t^rologiqtie. Awnt'e V-VIl, 

1898- 1000, 40 . 

Kcvuc inotforolo^iquo. Sdr. II. Vol. V, 1901, 4®. 

Mat(?rltiux pour la cliiiiatologlc dii (^tid^oueat de la Ruaale. 1809, 4®. 
PiiAHalaky (P.). Auotnalloa mai^ndtlquea tltma le n«^lon do Krlvoi-Ko^, 
1901. 4®. 

Ottawa. — Oet^ogi^U ami Natural Ilintory Survey of CanaAa, 

AhiiuhI report. New aeriea. Vol. X, XI, 1897-98. General Indev t<» reporlB 
ol progress, 1 800-1 H84. 8®. 

Preliminary report ou tlic Klondike tielda. lUOi). 8®. 

Ciitaloflfua (•f O.nnadian Idrda. Pt. I. 1900. 8®. 

Geolofifioal map of tin* Dominion of Canada. Weatern sheet No. 7K8. 
Relief map of Canada and the United Slates. 1900. 

' ' - LiUrary and iSciettfifUt Socirtf/, 

Transactions. No. I -111, 1897-1902. 8®. 

•m>~>jBieteorofogical Senda of the Dceainion tf Vanada, 

Report. 1898. 

OxitOKbu-^Itadelife Lilrrary 

Catalogue of books added, 1899-1901. 8®. 

Obeervatary. 

UesnltH of astronomical and meteoroloi;icai observations. Vol. XLVIII, 

1899- 99. 8®. 

PALKitico. — H. Aocadmnia di Sctefuscy Lettere e Iklle Arti, 

AtU. 8er. HI. Vol. V, 1899. 4®. 

BulletUno. 1894-98. 4®. 

—^Sockid di Science Nuiurafi ed Keonfymirhf. 

GU»niale. Vol. XXIl, XXIII, 1899 1901. 4®. 

PABte . — JSfeoU Narmale St^rieure, 

Annales sclentfflqaes. 8* s<^*r. Tome XVI. 9-19, XVll-XlX, 1899-1902 
4®. 

•ihols lUyieehnique. 

Journal. 2* sdr, Cohler V-VH, 1901-02, 4®. 

-“-Afuarfs (Ttiimsf. 

Annales. Tome XXX. 1, 2, 1902. 4®. 

^Bfbliothdque dee dtudes. Tome VIIl-X, XHl, 1899-1901. 8®. 
Rerue de Pbletolre des religions. Tome XXXIX-XLV, 1899-1902. 8®. 
Petit gaide illnstrd. 4* reeeneion. 1900. 18®. 
d* NaturHhf, 

Bunettm Annde 1899, no. 6-S, 1900, 1901, 1002, no. 1-6. H®. 
~~06ierMe<tii Nttthmt, 

Rapport annuel. 1899-1901 . 4®. 

S oetAtJ MaMmitilquti d$ Jihuinr. 

Bttllelln. Tome XXVH. 8, 4, XXVIH. I, 2, 4. XXIX, XXX. 1, 1899-1902 

Zootegiguc 4$ ProMe, 

Bulletin. Tome XXIV-XXVI, 1899-1901. 8®. 

Mdmolres. Tome XII-XIV, 1899-1901. 8®. 
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PKNZ4MaB.— ifoyaJ Choki/ictU Soeidu Co mmU 

TranuBOtloM. V«L XII. 6-7, 180(M». 8». 

Pisa . — Soeleti Toteana di Srienu NaUm/Ji. 

Meraorto. Vol. XVII, XVIU, 1801-08. S®. 

ProcMBlTorbAll. Vot XI. pp. 168-177, XII, XUt pp. l-«, 1888-1808. S'*. 
Fooka. — Mahart^a Takhiatingii Obm'vatmy, 

Publication. VoL 1, 1902. 4®. 

POTBPAM . — AMrophyMkalUiofteH Obn^rtMtorium. 

Publicatiouen. Bd. Xfl, 1902. 4®. 

PhotographlBche HlranieUkarte. Bd. II» 1901. 4<^. 

Phao.— /Q n. bohmische Getdlwhaft der WUmtuuhitftmi. 

3it*unj|f»berlchte der math -natarwiiMi. GUibbo, 1899-1901. 8®. 
Jabreaborlcbt, 1800-1901, 8®. 

— — iT. fc. IMemwarU. 

Magnetiftche utid moteorologiscbe Beobachtungeii. Juhrg. LX-LXII, 
1809-1901. 4<>. 

Qobbeo.— Zlterorj/ and ffUUtrUsal Society, 

Tranuactlone, No. XXH, XXUI, 1899-1900. 8«>. 

Cangralu (P.-B.). La vie do JoBeph-Fran^oU Porrault. 181W. 8®. 
RBoaMBBUKO. — yaturwimfurh^tichcr Verein, 

Bericbte. Heft VII, VUI, 1898-1900. 8®. 

nUstorUeher Vfndn twm Oberpfalx and Megeniiburg. 

Verhandlungen. Bd. LI-LIlI, 1899-1901. 8«>. 

Riga . — Naimformher Verdn. 

Corre&popdeiiisblatt. Jahrg. XLII-XLV, 1899-1903. S'’. 

Arbeltcn. N. F. .K, 1901. 8®. 

Rio PB JANKIRO.— jYacionai, 

Arcldvos. Vol. IX, X, 1896-99. S^, 

La Roohbllb. — SoeUU lUn Science$ Naturel/e» de la Charmle Jufinearc, 

Annalen. 1899^1901. S^. 

Roma.— Xecfnlamta Ihntifiea de^ Nuwi Lined, 

Atti. Anno LII. 3-6, LIJI-LV, 1899-1909. 4®. 

— Afeofg Accademia dd Lincei. 

Atti. Serle V. Hendloontl. Claiee di Bclenae OBiches matemattche e 
natural!. Vol. VIII. I!. 4r l9, IX-XI, 1800-1900. 40 . 

Rendiconto delP adunanaa aolenoc. 1000-1909. 

- ^Hoolc VomUojto CMoffieo <f //alia. 

Bollettino. Vol. XXX-XXXII, XXXIH. 1-3, 1899-1909. 8®. 

St. GAi.LBN.-*iVa/i»n0lMmBrA<|f]t^ OmUtidkttft, 

Boricht. Jabrg. 1897-1900. 8«>. 

St. John.— jVeM Brunwick Natural Hidovy Soddy, 

Bnllatln. No. XVIII-XX, 1800-1908. 80 . 

8. Paolo.-^J/mbmi Bmdida, 

ReviBU. Vol. IV, 1900. «« 

St. PBTauBBPBO.— ALood. Imp4riaU dca Scienem. 

BuUetln. 5a «4r. Torae IX. 9-4, X«-X11, XIII. i. 1-3, 1898-1900. 
MdmolrBB. $• sdr. OlaaBO phy«.-matli. Tome VI. 11-18, VII-JX, X. 1, 
9,1898-1900. 8°. 

aasBe blBL-phll. Tome I. U, m. 2-6, IV. 1-7, 1895-1900. 80 . 

VerBuch aineB WbrterbnobeB der Tiirk-Dlaiecte. Von W. EadloH. Llet 
XI, 1808. 8^ 

Dio altiUrkiBohan Inichrifteki der Hongolel, Von W. Radios 9. Folge, 
1899, 40 . 

Bibliotheca Buddhica. ^^^‘^^‘ABcoaya, a compendium of Buddhlatio 
teodbing compiled by OAntldeva. Ed. by C. Bendall. IL 1898. 8^. 
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f.— O bservations on the Digestion ok PnorKios avitii PAi‘AlfN. 

By Lafayei’ie B. Mendici. and Frank P. Undekhiix, 

fFrom tbe ShoflieW Labc^ratorv of Physiological Ch^mintry, TTnlvernity ] 

In his roeont book on “The Soluble Ferments and Fermentation,’' 
J. B. Green writes: “It ik uncertain wlietljer pepsin is reju’esented 
in the vefi^etable kingdom. All the proteolytic enzymes which have 
been fully investigate<l have been found capable of carrying tin* 
hydrolysis beyond tin* stage of peptone. The work of the earlier 
obst'rvers did not include a careful examination of the products of 
the decomposition, and hence for the present it remains uncertain 
whether or no some of the ferments belong to tin* pejitic catt*gory.’“ 
In another connection the same author says: “On a review ol all 
these vegetable proteol\ tic enzymes it will be se(*n that our knowledge 
is not at juvsiuit sufliciently definite for us to say whether we have 
to do with one or many. Some of them may he pejdic only, though 
it seems probable that they aie all tryptic. Those which have been 
at all exhaustively examined undoubtedly carry the proteoljsis to the 
stage of crystalline amides. We do not yet know, again, whethei 
there is one enzyme only, Miryhig somewhat in its features according 
to the conditions of its secretion, or whether the different plants dis 
cussed yield different varieties of trypsin. Bromelin and |)apam 
certainly show very little differeiiee in their behav iour, and one is 
tempted to pronounce them identical. For the present, however, it is 
perhaps advisable to leave this question nndeeitled.’'' 

The proteolytic enzyme obtained from the fruit and juices of the 
melon-tree Varicti papaj/a and ordinarily terme< I papain (papayotin), ‘ 
has usually been regar<led as closely related in its^ction to the Iryp- 
sin of the pancreas.* Then* are, however, very few reliable obser\a- 
tions on record which permit one to draw a definite eomdusion regard* 
ing the class to which the enzyme may properly be assigned. The 

* J. R. Green: The Soluble Ferment» and Fermentation, 1899, p. 195. 

tQreen: loo. clt,, p. 919. 

•Monoorro employed the term “Caricln.’* (JahregberioUt fUr ThiercUemie, 
1880, X, p. 294.) Other names, such as “Caroid.” “Papoid,” are applied to 
commercial pi^paratious of the enzyme. 

^Neumeister: Lebrbnoh der pbyeiologiBchen Chemie, 1897, pp. 141, 237. 
Moore : Schaefer’s Text-book of Physiology, 1898, 1, p. 408. Oppeuheimer : Die 
Fermente nnd ihre Wirkongen, 1900, p. 185. (Tlie references to the literature 
on papain and its action ai’o here given.) 
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earlier investigators were content to note that the extracts of various 
parts of the plant, and preparations niade from thorn, are able to dis- 
solve proteids like fibrin in the presence of antiseptics, e. g, thymol 
and hydrocyanic acid. It had long been known that pails of tlie 
Car tea papaya possess a vigorous action in softening meat and wei*c 
used by the natives of tropical countries, when Wurtz* began his 
more careful studies of the proteolytic cnasyme present in the plant. 
He gave to it the name papain, and ascertained that it dissolved 
fibrin, raw meat, coagulated egg-white and gluten ; milk was clotted 
by it and the precipitated casein subsequently dissolved. He further 
found that a slightly purified enzyme mixture dissolved fibrin in 
aoid, neutral and alkaline media. Regarding the products formed, 
Wurtz merely states in one case that OJ gram of his papaYn dissolved 
one hundred grams of moist fibrin in a neutral medium in the pres- 
ence of HCN in thirty -six hours; from the products formed a small 
quantity of a crystalline substance having the appt'aranoe of leucin 
was isolated.^ No mention is made of tyrosin. Because of the 
readiness with which it acts in neutral fluids, Wurtz concluded that 
papaYu IS closely related to trypsin. 

Somewhat later Martin.* undertook a study of papain. He used a 
commercial preparation in most of his experanerits, while in a few 
cases the dry juice of the unripe fruit was employed. The results of 
the digestive action of the commercial papain on fibrin and egg-albu- 
min solution were reported. Prussic acid was used to prevent putre- 
factive changes. A quantitative study of this enzyme preparation 
indicated that it was active in the highest degree in neutral and 
alkaline solutions (oiie-fourth per cent. Na,CO,) ; in solutions of higher 
alkalinity (one-half or one per cent. Na,CO,), the action, though well 
marked, was not so great. Aoid preveDte«l the action of the papain 
though in weakly acid solutions (0.05 per cent. ilCl) some degree of 
digestion may have taken place. Martin also investigated the pro- 
ducts formed during the papain-digestion of fibrin in neutral and 
alkaline media. Ite observed the early formation of a ‘‘globulin- 
like’* substance intermediate between the native proteid and the 
derived alkali-proteid usually formed in proteolysis. We shall have 
occasion to refer to this body later. It is not precipitated lik6 alkali- 
proteid when the digestive fluids are neutralized, but separates out 

1 Wurtz and Bouchut : Oomptes rendos da rAoademie des Sciences, 1879, 
hood*, p* 425. Wurtz : Ibid., 1880, zo, p. 1879 ; 1880, xcl, p. 787. 

* Wurtz ; Comptes rendus de rAoademle des Sciences, 1880, xc, p. 1879. 

» Hzrtln s Journal of Phydology, 1884, t, p. 218 ; 1885, vl, p. 886. 
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abundantly when thette neutral fluids are beateil. Its occurrence is too 
characteristic and the quantities formed are too lar^^c to be ascribed 
to traces of unpreeipitate<l alka1i>proteid. Peptojies (in the older 
sense) wore obtained by concentrating the filtrates from the globulin- 
like body and precipitating with a large excess of alcohol a substance 
which gave the biuret reaction and was readily diffusible. From the 
alcoholic solution, crystals of Icucin were obtained. Martin experi- 
enced more difficulty, however, in showing the presence of tyrosin. 
No crystals could be obtained ; but when the alcoholic p<‘ptone- 
filtrate was dried, an extract could be prepared from it with absolute 
alcohol. This solution gave Millon’s reaction and led Martin to con- 
clude the presence of tyrosin. In his own words “ we have, then, in 
papain a proteolytic ferment acting almost exactly like trypsin : sim- 
ilar in the proneness of decomposition in solution, in its erosion of 
coagulated protcid: in the formation of an ‘intermediate’ body from 
the proteid ; and the foiTnation of a perfect peptone, and of leuoin 
and tyrosin.*” [^ater Martin obtained impure crystals of tyroMn and 
leucin from the dried papaw juice, and also apparently identified 
them in small quantity among the products of the self-digestion of 
this material. The crude way in which the material at his disposal 
was prepared by no means excludes the possibility of previous decom- 
position through the agency of bacteria and the formation of bac- 
terial enzymes.’* This might, at least, reasonably l>e assumed of a 
“yellow brown powder of sickly smell” obtained by drying, chiefly 
in the East Indies, the juice of the unripe fruit in the open air and 
under glass. Fuilhermore the quantity of leucin and tyrosin — if 
such they were — obtained in the digestions with large quantities of 
proteid, was extremely small when compared with the typical results of 
tryptic proteolysis ; and Martin himself has been far more cautious in 
drawing any final conclusion than have those who have subsequently 
quoted his investigations. For he says; “It is evident morcovef 
that too general a deduction cannot at present be drawn as to the 
nature of the proteolytic change, as to whether the agent acts like 
animal pepsin or like trypsin.”* In studying the literature of papabi 
proteolysis we have been surprised to find upon what scanty and 
meagre data some of the current statements on the subject are based \ 
and we have dwelt particularly upon these widely quoted observa- 
tions, of Martin to illustrate this point. 

» Haitin: loo. olt., 1884, v, p. JMO. 

^Ckitfis commercial pr^mratlons have been reported to contain spores and 
dead forms of baoiUi. (DowdesweU : BractiUoner, 1888, xxx, May.) 

’^Martin : Journal of Physiology, 1888, vl, p, 860. 
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In 1892, Chittendon' published the results of an extensive study of 
the digestive action of ‘‘Papoid,” a tlierapeutie agent prepared from 
the various parts of the papaw plant, Carira The enzyme- 

like character of the preparation was clearly hIioh n by the readiness 
with which it dissolved proteids like fresh and boiled fibrin, raw and 
cooked beef proteids and cf)agnlat€»d egg-while in neutral, alkaline 
and acid media, oven in tlje presence of various antisejitic agents. 

While the attention of this investigator was directed ])artieularly 
to the conditions under which the jiroteolysis jiroceeds best, he inci- 
dentally made several observations with reference to the products 
formed. With coagulated egg-albumin, a peculiar albuniose-like 
body, a deuteroalbuinose, a fairly large amount ol pejUone and some 
leucin and tyrosin were isolated. With rau blood-fibrin and cooked 
beef-proteids similar results were obtained.^ Particularly coiispic- 
noufl was a soluble allmmose formed in the fibrin digestions. It was 
completely precipitable from a neutral solution by heat and partook 
of the general character of hetereoralbimiose, being insoluble in 
water but completely insoluble in salt solutions as well as in dilute 
acids and alkalies. This substance recalls the “globuliiHlike” body 
described by Martin. While (*alling attention to the points of 
resemblance between the action of jiapoid and tiypsin, Chittenden 
points out that the latter is ordiiiarih a8sociate<l i\ith an alkaline 
secretion, and as a proteolytic agent acts to advantage only in alka- 
line fluids. On the other hand, the action of papoid in neu- 
tral solutions is increased by the addition of a very small amount 
of hydrochloric acid. Wurtz* has also stated that the liquid juice of 
the pajiaw is neutral in reaction. Chittenden therefore merel3" con- 
cludes ^‘tliat the power possessed by papoid of dissolving various 
forms of proteid matter is dependent upon an ordinary digestive 
action akin to, or identical with, that of digestive ferments in general, 
\vhether animal or vegetable. 

In a subsequent paper from this laboratory* it was demonstrated 
that not only are true albumoses (in Ktthiie’s sense) formed by vari- 
ous commercial papain preparations acting in diflferent media, but 

1 Chittsuden : Transactions of the Oonneotiout Academy of Arts and Sciences, 
1S92, ix, p. 298. 

* We learn from Profeseor Chittenden that the quantities of leucin and tyrosin 
found by him were small at the most. 

»Wurtf and Bouohnt: Comptes rendus de TAcademle des Sciences,* 1879, 
Ixxxix, p. 425. 

^Chittenden, Mendel and McDermott : American Journal of Physiology, 1898 
i, p. 255. The references to the literature are given in this paper. ’ 
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—contrary to the Htatcnients of several writers— peptones, L e., 
biuret-givin>j^ oompoundH not precipitable by ammonium sulphate 
or zinc sulphate, are formed in considerable amounts. The latter 
were separated from digestive mixtures and their physiological 
action was investigated. Previous to this Neumeisteri only had 
directed attention to this point, llis report is, however, very scanty, 
and the commercial pre]>aralioii of “'papayotin’’ wdiich he used must 
have )>eeu rather inactive ; for although it dissolved c«)agulatcd egg- 
white in an alkaline mixtuie, it failed to digest fresli fibrin or to act 
in acid or neutral solutions, lie arrived at no definite conclusion 
regarding the nature of the enzyme. 

The present investigation is the outcome of an attempt to isolate 
the end-products of the action of papain upon imrified proteids. 
Relying upon such statements as have been introduced into the 
literature on this subject, we had expected to find a marked resiun- 
, blanee in character between the prod nets forme<l by trypsin and 
those resulting from papain proteolysis. Our experiments, on the 
contrary, soon indicate<l that pronounced differences exist. Prom the 
data accumulated we feel justified in reporting some additional 
features regarding the action <>f the papaw enzyme. We have not 
been fortunate enough to seciirt' specimens of the fruit itself for 
study ; but the results obtained with four commercial jireparations 
from different sources are fairly concordant and characteristic and 
give no occasion to suspect the extensive admixture of other enzymes 
These preparations will he referred to below as Papain A, B, O, and 
D; they were bought under the iianies of “Pajioid,” “C'aroid,” 
‘‘ Papain (Lehn and Fink’s),” and “Papain (3[erck’s)” respectively. 
Our observations will be considered under four chapters in the part 
following, 

/ The Tf^uenec of the Reaction on the Proteolytic Action 

of Papain, 

A survey of the literature on the action of papain shows that tlie 
observers have by no means been agreed regarding the conditions of 
reaction under which proteolysis proceeds favorably. Wurtz, tlie 
earliest careful investigator of this point, and Ohitten<Ien, who made 
the most exhaustive study (with “papoid”), both found the enzyme 
active in acid, alkaline and neutral media, as already indicated. 
Similar observations wei*© made by Polak’ with two papain prepara- 

I Neumeister : Zeitsohrifi fttr Biologie, 1890, xxvi, p. 82. 

* Polak : Jabreaberloht fttr Tbierohemie, 188*^, xii, p. 254. 
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tions in the digefition of various proteids. While nearly all writen? 
have found that weakly alkaline fluids favor the action of j^apaln^ 
there has been groat diversity of experience regarding the influence 
of acid reaction.' Undoubtedly the conditions determining the 
character of the acid reaction, i, e., the presence or absence of free 
mineral acid, arc of decisive influence and have been overlooked in 
this connection, as frequentlj'^ elsewhere, in discussions regarding 
enzyme activity.* Our own experiments confirm the results obtained 
by the three writers above named in showing ju’onounml proteo- 
lytic activity in digestive mixtures with various reaetiotis. 

Methods. The general course of these experiments has been to 
treat the proteid used with relatively concentrated solutions of the 
enzyme preparation un<ler examination, enough sodium fluoride 
being dissolved in the mixture in every case to make the total 
strength of this antiseptic equivalent to at least one per cent. Pre- 
vious trials had demonstrated that this salt docs not interfere seri- 
ously with the action of papatn.* The digestions were earned on in 
an oven at 37® C. In the series of quantitative trials reported below 
ten grams of moist coagulated egg-white, finely comminuted, were 
used. To this, 50 o.c. of 0.2 per cent. HCl were added for the acid 
digestions, 60 o.c. of 2 per cent. HNaCO, solution for the alkaline 
digestions, and t50 c.c. of water for the neutral media. Finally 1.5 
grams of papain were digested with 126 c.c. of water and 60 (i.c. 
of the filtrate were employed in each digestion. Each digestion 
mixture was thus made up as follows : 

10 grams of moist proteid (2.026 grams of dry proteid), 

100 c.c of fluid containing 1 gram NaF, 

i 0.1 per cent. HCl, or 
papain and -j I 0 ‘‘ HNaCO,, or 

( water 

Control trials were simultaneously carried out with boiled papain 
BolutiooH, and lastly the solvent action of the fluids used was ascer- 
tained.* After albwinj;. the digestive action to jirooeed at 8»" C. 

‘For the llterstnro references on this point see Oppenhelmer t Die Famente 
nnd ihre Wirkungen, 1900, p. 189 , also Pickardt : Centralblatt fttr PhysioloKie. 
1800, xtv, p. 851. 

* Of. HsnKoid : American Jonmal of Physiology. 1900, iv, p. 850. 

•Cy. Chittenden, Uende! and UoDermott: American Jonmal of Hivsloloffv 
1898, 1, p. 859. 

* The oomplete extent of digestive action is not always aeomrately represented 
in this way, siaoe what is estimated as nudigested residne may freqnsnUy be 
made np in part of transformation prodnots, like antlalbnmid, resnlting from 
the work of ^e eneyme. 
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with frequent agitation of the mixture for four haurw, it waft stopped 
by beating, and the undiftsolved residue filtered upon dried and 
weighed aeh-free papers, then thoroughly washed with hot watei 
and dried to constant weight at 106° C. From the figures thus 
obtained the percentage of proteid disHolvei was calculated.* The 
results are tabulated below. 

PAPAIN DIOKSriOV OF (’OAOULATKI) KG(3-ALBUMIN. 

(The figureR indicate the peroentagCR of proteid disRolvcd.) 

I Papain A Papain B. Papain D. Controls with- 
Medium. | — I “ 'I i PMpaTn 

juabDlrdj boiJtd unboUfd hmied unboilud boiled Rolutioii. 

0 1 per cent HOI, > 87, 2.8 14.6 2.9 40.6 6.4 6.0 

1.0 HNaCO,, 24.0' 8 7 54.0 1 2 66.7 1 2.1 4.2 

water, 16.6 0.8 41.7 4.0 72.7 6 1 2.4 

In evidence of the fttatemeiit already made regarding tlie activity 
of papain preparationn in both alkaline and acid media, we might 
add many additional data. In numerous qualitative tests with vari- 
ous papain preparations acting on fibrin, casein, boiled and unboiled 
muscle tissue, in the presence of 2 per cent. NaF and in media 
acid with 0.1 per cent. Hf^l, or alkaline with l.O per cent. HNaCO, 
or 0.6 per cent. Na,CO„ or in ai)proximately nentral fluids, vigorou'^ 
solvent action was always ohfterved. In considering the relatively 
weak digestive action noted above in the case of the acid mixtures, 
it should be borne in mind that the strength of acid here recorded im 
^• ather large* and by a selection of more approj>riate conditions the 
solvent power could doubtless have been considerably increafted. 

IL Are Leucitt^ Tgrosin and Tryptophan formed by Pftpinn/ 

When trypsin acts upon ordinary proteids, leucin, tyrosin and 
tryptophan (proteiiiochromogen) are speedily formed in considerable 
quantities. These compounds do not arise in appreciable amounts in 
pepsin-IICl digestion under ordinary circumRtarices, although some 
recent experimental work leads to the conclusion that relatively 
simple bodies (including leucin) may occur in prolongtni jiroteolysis 
with pepsin. Thus Lawrow* found large quantitieft of leucin 
formed by the self-digestion of 12 kilos of pigs’ stomachs with 86 

* Ohittenden; Traasaotions of the Connecticut Academy of ArtR and 
Bcienees, 1892, lx, p. 807. 

* Lawrow ; Zeitsohiift fttr physiolc^lache Chemle, 1899, xxvl, p. 518. 
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litres of 0.6 per cent. IICl at 40*^-45° C. for two months. Experi- 
ments of this typo will scarcely appeal to one a^f offering reliable 
evidence regarding the work of the enzyme pepnin, especially as no 
control experiments to show the infliueime of siicli large exoesses of 
free hydrochloric acid are presented. How vigorously dilute acids 
alone may act on proteids has been shown by Fr. Goldschmidt.* 
More important, however, are experiments like* those of Pfaundler.* 
This investigator showed that while in prolonged pepsin- HCl diges- 
tion there arise pro<lucts which no longer give the biuret reaction, 
leiieiii and tyrosin cannot be found ready formed. Pryptopbau, in 
particular, has always been reganlod as a ty]deal product of tryptic 
enzymes, although Malfatti* has recently observed that it may be 
formed by extracts of the stomach He gives no conclusive proof, 
however, that the action is duo to the enzyiiio ))epsin. T}’’ro8iu has 
not been found among the products of pepsin-proteolysis. 

Bertrand* and others have shown that extracts of Rnmihi dellm 
and other species of fungi contain an oxidizing en/yme, which they 
named tyrosinase, and which brings about a black coloration when 
added to holutions containing tyrosin. The reaction is one of oxida- 
tion and may be observed with many genera, llarlay has subse- 
<|uently asserted that this reaction is a delicate test for the presence 
of tyrosin ami enables one to distinguish between the products of 
peptic and tryptic digestion. With pej^tic digestion mixtures the 
extracts of liua^ula yield a red, then green color; tryptic products 
turn rcsl, then black. Applying this test to the products of papaKn 
digestion, Harlay* has observed a resemblance in reaction to tliat 
obtained wdth the peptic digestion products. Although these obser- 
vations, published (luring the progress of our experiments, were 
made with extracts of a different member of the papaw family, viz., 
Carica hiMifolla^ they lend additional evidence to the results which 
we have obtained wdth the closely related species. 

* Goldschmult : Ueber die Wirkung von Sauren an£ Eiwelssstoffe. Inaugnral- 
Bissertation. t898, Strawburg. 

« Pfaundbr ; Zeitechnft fiir phyBiologiscbe Chemie, 1900, xxx, p. 99. 

’ Malfattl : Zeiischrlft fUr phyaiologiHoh© Chemie, 1900, xxxi, p. 48. 

^ Bertrand : Bulletin de la eoci4t4 ohimiqne, 1896 (3), xv, p. 798. Bonrquelot J 
Bnlletin de la 80ol4t^ myoologiqne de France, 1897, xiii, p. 65. Cf. also Green : 
The Soluble Ferments and Fermentations, 1899, pp. 399, 300. 

^ Harlay ; Journal de pharmaoio, 1399 fvi] 5, p. i;25. 

♦ Harlay : Abstract in Journal of the Chemical Society, 1900, Part I, July, 
p. 419. 
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We have 8earchcd for lenoiii, tyrowin and tryptophan among the 
products of papaYn digestion under a variety of conditions. In a 
very large number of experiments we have uniformly failed to 
detect them. They are therefore, in our opinion, not normal products 
of the })roteolytie action of papaYn. EnzyTne preparations from 
four different manufacturers were tested in solutions of differing 
reactions and on the following proteids : casein, fibrin, coagulate<l 
egg-albumin, niusele tissue (boiled and unboiled). Only in otie 
series of experiments, viz., those with unboiled muscle tissue, did tlie 
products already referred to regularly appear. These cases will be 
Cimsidereil in detail below. 

Mi'thods, The <ligestions weff carried out at 35 in the 

presence of two per cent, sodium flm)ride, or thymol, to a\oid ba<‘- 
terial decomposition. The reaction of the digestive mixtines varied 
as described on page 0. At the end of varying periods of time 
they were filtered and neutralized, \idien necessary ; the fluids were 
then heated on the water bath, and after the removal of the chanu*- 
teristie albumose-hke body wliich usually separates out, they were 
concentrated to a small volume and set aside iu a cool place to allow 
bodies like leuoiii and t\ rosin to erystilhze out. Finally the residues 
wore extracted with warm alcohol to remove some of these latter 
compounds and eliminate the greater part of the soluble pro- 
teids. The alcoholic extracts were iu turn coneontrated, allowed to 
ttaml, and carefully examined under the muu’oscope'for crystals of 
loucin and ty rosin. Trytophan was search(»d for by the broniine- 
wati^r test both in the original concentraU^d neutralize<l solution and 
in the final alcoholic extracts. 

The results of over sixty trials ma<le with the four papaYn prepara- 
tions (more jmrticularly with papaYn A, B and 1>) and with the pro- 
teids mentioned, wore entirely negative so far as the appearanct* or 
detection of leucin, tyrosin or tryptophan was concerned. The 
obhorvations were so concordant in this respect, that il is scarce ly 
necessary to enumerate the variations in time of digestion, the rt*ac- 
tion of the digestive media, the quantity of enzyme used and other 
details. Comparisons with control trials always indicated a vigorous 
digestion in every ease. In some instances the digestion was allowed 
to continue at 35®C. for over a month witliout altering the results 
noted. Only with fi'eah muscle tissue were these tryptic end-pnxiucts 
obtained. When hashed muscle (lean beefsteak), washed free frr>rii 
blood with water, was digested with papaYn in the presence of two 
per Cent, sodium fluoride, the tryptophan reaction was repeatedly 
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obtained in the acid digestions ; and frequently typical leucin crys- 
tals, less often characteristic tyrosin crystals, could be detected with 
the microscope. There was no difference in the three papain prepara- 
tions in this respect. The suspicion that the meat thus prepared long 
after the death of tike animal might be contaminated with bacterial 
enzymes, led to the use of dogV and rabbit’s muHcle removed from the 
freshly killed animal immediately after perfusion of the blood-vessels 
with isotonic sodium chloride solution to wash out the blood com- 
pletely. Precisely similar results were obtaintd nnth such material 
in the acid and neutral media. Finally trials were made with muscle 
tissue previously heated in boiling water. With the boiled muscle 
no leucin, tyrosin or tryptophan was ever obtained. These facts 
seem to indicate the existence of an euryine in the muscle tissue 
which may assist in the proteolysis acconi])hBh(*(l by papain on the 
fresh tissue and may carry the action to a stage heie relatively simple 
products are formed. The self-digestion (autolysis) of muscle after 
exclusion of bacteria by the use of chloroform- water, was observed 
long ago by Salkowski.* He failed to find leucin and tyrosin among 
the products. More recently Jacoby * obtained large quantities of 
leucin, tyrosin and also tryjitophan in the self-digestion of the liver. 
These observations indicate an explanation for the exceptional resiills 
obtained with fresh muscle tissue in our papain digestions, by refer- 
ring to the muscle itself the active agent in the production of trypto- 
phan, etc, in these cases— a conclusion which is supported by the 
uniformly negative results obtained with the heated tissue. 

TIL The Nature of some Products of Papain Proteolysis, 

While the experiments just outlined indicate the marked difference 
between trypsin-and papain-proteolysis so far as the end-products 
formed under ordinary conditions are eonoerned, a closer study 
of the primary products has shown them to resemble in many respects 
the bodies obtained under similar conditions in pepsin-hydrochloric 
acid digestion. Our investigation in this direction has been confined 
to the proteid casein, since this is readily obtained in large quantities 
in a state of considerable purity. The products formed from casein by 
pepsin-hydrochloric acid have been investigated by Chittenden* and 

' Salkowiki : Archiv f Hr Physiologie, 1890, p. 554 ; Zelteohrift fOr kliaisehe 
Medioin, 1890, xvli, Supplementband, p. 77. 

’Jacoby ; Zeitsohrift ftlr physiologiaohe Ohemie, 1900, xxx, p. 169. 

* Ohittenden : Studies from the laboratory of physiologicid chemistry, Yale 
University, 1887, ii, p. 156; 1889, Hi, p. 66. 
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his papiiS) and more recently by Fr. Alexander.* The latter emjdoyed 
the method of fractional precipitation introduced by E. P. Pick* for 
the albumoaee. We have followed their scheme of analysis quite 
closely, and refer to the papers of the writers mentioned for the 
details of the method. The 8‘^paration of the individual oaseosos was 
made in the neutralized and somewhat concentrated digc'^tion filtrates, 
after removal of the characteristic albumose-like stibsLaiKio which has 
already boon referred to as preeipitatin^if when heat is applied. 
Instead of reproducing^ our protocols at length, we give an outline of 
one of several experiments with casein and then add a brief resuinf* 
of the main results ascertained from all the trials. 

Experiment A. In this experiment kilos of moiiit casein obtained from 
skimmed milk and purified by re-precipitating three times were treated with 

liters of 0.25 i>er cent Na30()t,4 grams of papain A and strong alcoholic 
thymol solution. The mixture was kept at 88® 0. for 1 1 days. During this inter 
val portions had repeatedly been withdrawn and examined for leucin, tyrosin and 
tryptophan (as described on page 0) with negaitvo results Therefore 4 grama of 
papain were again added. After digesting for 7 days longer, during which tune 
samples had again been withdrawn and examined for leucin, etc., with negative 
outcome, the material was filtered and neutralized with acetic acid, whereupon 
a very slight preolpiiate was obtained. The filtrates were then concentrated as 
already indicated, until they contained about ten per cent of dissolved substance 
On treatment of the carefully neutralized fluid with saturated ammouium sul- 
phate solution, Fraction I . which began to be precipitatei when a cont mt of 
2.6 0 . 0 . of saturated ammonium sulphate solution in a total volume of lU c.e. 
was reached, was completely separated when 6 c o of the sulphate solution won 
present. In a large portion of digestion mateiial this fraction was then precipi- 
tated by mixing ten volumes of the digestive solution with nine volumes of 
ammonium sulphate solution (following Alexander),’' and after standing, this frac- 
tion was filtered off completely. In this filtrate the lower limit of precipitation 
was found to be 5.1 c.c., and the upper limit at 6.7 c.c, of ammonium sulphate 
solution. Fraction II. was then separated from a larger quantity of the original 
materia] by adding one volume of it to three volumes of saturated ammonium sul- 
phate solution. For this filtrate obtained therefrom, lower and upper precipitation 
limits of 7 8 0 . 0 ., and about 2.5 e.o. of ammonium sulphate solution respectively 
were ascertained. Fraction HI. was therefore removed by saturating the remamdet 
of the original digestion material with ammonium sulphate crystals and filtei - 
ing afte? some hours. When the salt-saturated fluid thus obtained was further 
treated with sulphnrio acid (saturated with ammouium sulphate) a precip 
liate, Fraction IV., separated. It was relatively large in quantity and was 
removed by adding one-half volume of the salt-saturated acid to the entire fluid. 
The filtrate still gave a strong binret reaction, Indicating the presence of pep- 

^ Alexander z Zeltsohrift fttr physlologisohe Chemie, 1898, xxv, p, 411. 

* Pick ; Zeitschrift ffir physiologische OUemie, 1897, xxlv, p. 246. 

* Alexander : Zeitsebrift fiir physiologische Chemie, 1898, xxv, p, 418 
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tones. The latter were removed by precipitation with an equal volume of LngoVs 
solution saturated with ammonium sulphate. This peptone precipitate could 
always be divided into two fractions; one insoluble (V) and the other soluble 
(VI) in 95 per cent, alcohol. These portions both gave the biuret reaction, 

Experiment B. This was carried out under precisely the same conditions as 
Experiment A, except that 2.3 liters of 0.02 per cent HCl were added instead of 
the alkali. A total of 8 grams of papam A was added, and the digestion stopped 
after 28 days. No leuoin, tyroaiii or tryptophan were found. The results of the 
fractional analysis arc given below. 

Experiment C. Alkaline digestion containing 800 grams of freshly precipi- 
tated casein, 1500 c.o. of 0.25 per cent. Na^COg, 4 grams of papain B and thymol 
solution. Digestion at 88"' C, for 26 days. 

Experiment J), Acid digestion like Expeiiment (J except that 1500 c c. of 
0.03 per cent. HOI* were added in place of the alkali. 

Experiment E, Alkaline digestion like Experiment 0, the enzyme used being 
papain C. Digestion at 88' C. for 26 days. v 

Experiment F. Acid digestion like Experiment D, with papain CJ. Digested 
at as** C. for 20 days. 

A summary of the results of the fractional jireoipitation of the 
digestion products according to the general plan outlined under 
Experiment A follows. The figures given indicate cubic centimetres 
of saturated sulphate solution in a total volume of ten cubic centimetres. 


FEACTIONAL ANALYSIS OF THE PAPAIN DIOESTION. 


Piegaration 

Papain A | 
Papain B | 
Papain C | 

Pepsin* 


CoD<ll»lon« of 

Dmltet of 

^ Llmlta of 

KlniUa of 

Clmrocterori OiaracU'r of ) 

Kxp<>rlment. 1 

FraoUim 1 

Fraction It 

i 

Frrt< tionlll 

Fraction I VJ Fraction V. j 

A. alkaline 

2.6-6, 0 1 

5,1-6, 7 i 

7,8-9.5 

light 

more than VI 

B. acid 

3.6-6.8 

1 5.1-6, 9 1 

1 7.0-9.5 

heavy 

n n 4. 1 

0. alkaline 

2.4-1 

1 5.8-1 

7.8-9.6 


ti (< 1 

D. acid 

2.2- < 

! 0.5-1 

' 8.0-9.6 

Ught 

(< ti ((| 

E. alkaline 

3.6-1 

6.5-1 

7.8— 9.5 very licfht! 

light. ] 

F. acid 

2.4—1 

6.8-? 

1 8.0-9.5 

I heavy 

more than VT 

Acid 

2.6-4.4 

6,2-7.3 

fl.8-9.5 

1 

1 

L ~i 


Oisrtotsi of 
FrftcUou VI, 


light 


more than V 
light 


The results obtained with different enzyme preparations and under 
varying conditions show a fairly elose agreement with one another 
and a resemblance to those already published by Alexander for the 
gastric digestion of casein. He concluded that at least four caseosos 
and two oasein^pcptones are formed in the pepsin-hydrochloric acid 
proteolysis of casein Our results indicate that similar products may 
arise through the action of papain, and they lend additional emphasis 
to the specific character of papain as an enzyme. 


* Alsxanfier ; Zeitschrift fttr physlologisohe Chemie, 1898, xxv, p. 418. 
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IV, General Conclusions, 

The ohBorvations redorded in lln«< paper indicate that paj)ahi 
belongs to a class of enzymes which differs somewhat in tyi»e from 
the two proteolytic enzymes that have recei\ed most careful investi- 
gation in the ])ast, viz., pepsin ami trypsin. While the products of 
the pa]>aYn digestion of proteids resemble quite closely those of jap- 
sin 80 far as these have been (‘xarained in detail, the enzyme differs 
from ordinary animal pepsin in that it acts readily in both neutral 
and alkaline medha. On the otlier hand, although papatn is com- 
])arable with trypsin in exerting a solvent action in fluids of various 
veaetionH, the failure to form lencin, tyrosin and tryptophaii in 
appreciable (quantities — at least under conditions in whic'h the\ are 
readily formed in large quantities by other tryptic enzymes — p]ac(*s 
it in a class of its own for the present. 

The failure of papain to conform exactly with any of the standards 
set in the past for prote(»lytie enzymcM need not snrprisi* iih. Tin 
more carefully such enz^'irios — especially those from vegetable 
sources — are being examined with refeivnc'c to tbeir activities, the 
more varied are found to be the manifi'strttions which characterize 
and distinguish them. Wc may refer, for example, to bromelin, the 
proteolytic enzyme of the pineapple {Ananassa srftiiuf)^ wliicli has 
been studied very thoroughly hy Chittenden ‘ liromelin reatiily 
forms leucin and tyrosin in large (piantiti<‘s in both acid and neutral 
media, besides the charaet eristic proteoses and peptones.^ This 
recalls the proteolytic enzyme of the yeast, discovered by Salkowski 
and quite recently found by ITahu and Geret^ in the yeaht juice 
exprebseJ by Jiuehner’s method. It acts with intense \igor, giving 
rise readily to leucin and tyrosin ; [leptone is not obtained and alhii- 
moses occur only in traces ; acid reaction is favorable, while alkalie*^ 
retard digestion with it. The cireiunstanee that the favorable reac- 
tion corresponds with the one best for j)ej)sin, wdiile the products 
formed resomhle those resulting in trypsin proteolysis (the absence 
of peptones being unique), has led Hahn and Goret to classif}' this 
yeast enzyme by itself and to give it a new name : y(>ast endotry))Kin, 

* Chittenden : Journal of Physiology, 1898, xv, p. 949. 

•In unpublished experiments by 0. H. Schell, Ph.B. and one of u«, tryp- 
tophan and other end-prodnets were found in addition to those already descHM 

• Salkowski : Zeltschrift fttr phyaiologisohe Ohemie, 1889, xiii, p 087 

^Huhn and Geret : Zeitsobrift itr Biologie, 1900, xl, p. 117. 
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Similaily the enzyme found by Green* m the germinating seeds of 
Lypimts hwHutye acts in acid media, forming leucin and tyrosin ; 
but the primary products are also found. , Related enzymes have 
been described by others. The proteolytic enzyme of the pitcher 
plant, Nepenthee^ which Vines* has studied, seems to lesemble pepsin 
most closely ; for it acts only in acid fluids, foiniing large quantities 
of albumoses, small amounts of peptone and only traces of leucin, if 
any. Tyrosin has not been obtained In writing of various vege- 
table enzymes, Vines says : ^‘It is a remarkable fact that, whatever 
may be the reaction of the medium in which they can woik, all these 
enzymes are essentially tryjitic in their mode of action ; in fact it is 
not improbable that this may be a chaiacterislic feature of all vege- 
table proteolytic enzymes whatsoever,”* On the contrary, we 
believe that the actual evperinients of Vines, as well as the work 
recorded iii this paper, make it moie probable that plants, like 
animals, produce various kinds ol proteolytic eu/syines/ 

Apbil, 1901 

* Green Philoflophical Transactions of the Royal Society, London, 1987, R, 
olxxvni, p 89 

* Vines Annals of Botany, 1897, xi, p 508 , 1898, xii, p 540 

^ Vines loo oit , 1898, xu, p 555 

Pteffer Pflanzenphymologie, 1897, i, p 511 512 



n. — A dditionh to the Fauna op the Bermudas fuom the 
Yaue Expedition of HM)1, with Notes on Otmee Speoiks. 

By a. E, Verrill. 

The following additions to the fauna of the Bermudas are due 
almost entirely to the large colleetions made in the spring of HK)1, 
by Mr. A. U. Verrill, who was there from March 7th to May nth, 
and the writer, who took part in the work from April loth to May 
0th. Dr. W. (t. Van Name joined us during the latter part of the 
time, but he worked chiefly on the Tunieata, which are not included 
in this article. 

About 75 species of insects and 25 speoies of spiders were also 
obtained. Many of these were not before known from Bermuda, 
but they will b(* treated in subsequent articles. The numerous 
Isopoda and AiTqihipoda, .and most of the Annelida, also remain to 
be studied, as well as many of the smaller shells, among which there 
are probably many additions to the fauna. There are also some 
additional land shells, M 3 Tiaj)oda, earthworms, etc>. 

I have added notes on some of the raier or less known specie^, 
of those previously recorded,* where such information seemed jiartic- 
ularly desirable, for the benefit of future students. 

That so many species of comparatively large and conspicuous 
marine animals could be added in a few weeks to the fauna of a 
locality, where so many previous collections have been mad(‘, may 
seem strange. This is due, however, partly to a very careful scru- 
tiny of the hiding places of those forin.s that depend upon conceal- 
ment for their safety, j»artly upon the fact that localities w^ere visited 
where we did not collect in inns, in which certain species seem 
to lie localized, and perhaps, in some cases, upon the earlier season 
of the year (March), when some of the new forms eamu into shallow 
water to spawn. 

The illustrations are mostly from colored drawings, made from 
life, by Mr. A. H. Vemll. Others are from photographs made by 
him, either from living or freshly killed specimens. It is unfortu- 
nate that the colored figures could not now be reproduced in coloi*s 
by the Academy, for in these groups of soft-bodied animals the 
colors are often highly characteristic, as well as beautiful. 

The marine invertebrate fauna of the Bermudas, now knowm, 
includes about 000 species. The known fishes are about 200. 

^ Bpecles previously recorded are In italic type. Those now first recorded 
(so far as known) are in black-face type. 
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CRUSTACEA. 

DBOAPOBA. 

Bpialtus bituberculatut M. Edw (?) var Bermiidexiftis Vei 

PlJLTK I. Fiodrk 1. 

Thin form dilfers m) clocidodly from the s(‘V(‘ral so called varieties 
of E, bituhcrcHlatifH hgnred by A. Milne-Kdwarda (Crust. Reg. 
Mev., ]», in7, i>l wvii) that it seems necessarx to give it, at the 
least, a varietal name. Indeed, the differeneeb are bo great as to 
indicate a distinct ftpecies, but, unforltinatoly, we obtained only a 
single exatn]de. It resembles the K BrazUitmia Dana, considered 
a variety by A. M. Edw., more than var. afiaia Stiinp. From both 
it differs in having a much longer and diffen^ntly shai>ed rostrum ; 
in the more transverse front edge of the carapav and the much 
dee])er emargination on the sides ; the more ])rounneiit lateral tnl>er- 
oles ; the much longer legs and chelipeds ; and especially in the 
much longer and differently shaped chehe. 

The length of the rostrum to that of the rest of the earapax is as 
1:1.62; the length of the earapax (without rostrum) to its breadth 
ib as 1 ; the length of the chelm is e<pml to that of tJie earapax 
to base of rostriun ; the length of the (*hela^ to the breadth is as d;l, 
their distal portion being doeidedly the larger. Total length of 
earapax and rostrum, 15.7"'"'; greatest bn^adth, 12.;)'"*"; length of 
rostrum, I'J’"'" ; of chelas 10.6"‘"'. 

The sides of the earapax are deeply eoneave in outline between 
the two tubercles ; the anterior tuhorcles are much the larger, but 
the posterior are a little more prominent and more acutely angular, 
their anterior edge being incurved. The rostrum is rather long with 
the outlines in fiont of the eyes distinctly incurved, but the tip is 
obtusely roundod ; there is a j>air of distinct angular denticles in 
front of the eyes, hack of which the outlines are nearly parallel. 
The front margins of the earapax are nearly transverse, sloping but 
little from the oi^hits to the antero-lateral tubercles, w^hioh are 
bluntly rounded. 

The color in life was brownish purjdc, becoming greenish ante- 
riorly and grayish on the legs ; on the posterior part of the earapax 
there is a large, broad T-shaped spot of cream-color. Chelipeds yel- 
lowish brown, the claws whitish. 

Flatts Inlet, cut out of a deep hole in a ledge, one specimen only, 
April, imi (A. H. V.). 

The hituheroulatus is recorded from Chili, Panama, Florida 
(var. Brazil, etc. 
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Pericera mi'bparallela Stlmp. 

Perieera mhparaHela Stinipson, Ann. Lyc. Nat. Hist. N. York, vii, p 182 
f54], 1860, (St. Thomas.) A. MUue-£dw., Crust. Reg. Mex., p 54, pi. xiii, 
figs. 8-8d. (Gaudaloii]>e. ) 

A Single spccimon of this specioH, from Bermuda, was in the col- 
lection of ISOH. It has b<*en determined by Miss M. J. liathbun. 

Platypodia »peetalnli» (llcrbst). 

i^ancer Milne- Ed w . Hist Nat Crust., i, p 875 

Atier\fatia fohafUH Stimpsnii, Ann Eye Nat Hist N York, 1860, p. 74. 

Luphactcra lolmiii A. Milne-Edwards, Nouv Arch Mtiseniu, Mem I, p. 249, pi 
xvi, fig. 8 : Crust. Reg Mexico, p. 242. Rankin, Annals N, York Acad , 
xn, p 529 

Platk 1. Figure 2 

Several si)e<‘iinen« of this beautiful B])oeies were obtained under 
stones and among briglit colored sponges. In life* its (‘olors are very 
bright, but imitative of sponges, etc. The eariipax is bright orange- 
red with particolored, irregular, broad streaks, blotches, and angular 
or rounded ocellated spots of various sizes. These* generally )ia\e a 
small, bright yellow center, surrounded by a wide white baud, 
which is edged with bright blue and surrounded by a thin black line. 
The arrangement of the spots and blotches is variabh*. Sometimes 
small, round, ocellated spots, with the several colors distinct, oc(‘ur 
on the large light blotches, either singly or in lines or groups ; 
others are scattered over the earapax. The chclipeds and legs are 
colored in the same way, but here the spots mostly take the form of 
half -bands, or angular patches at the joints. The tips of the claws 
are black. The larger ]»atehes of color are often unsyinmetrically 
arrangc^d on the (;arapax, which tfuids to obscure its outline aij<l 
increases the imitative effect. 

Cardiosoma Guanhumi Latr. Great Land Crab. 

M.-Edw., niust. sd. Cuvier, pi. xx, figs. S. I. Smith, these Trans., li, p, 

143, pi. V, fig. 8, 1870. 

In addition to the locality for this large land crab on Cooper's 
Island, mentioned in my former paper (vol. x, p. 573), we this year 
found its large holes in considerable numbers near the shore at 
Hungry Bay, on the south side of the Main Island. As the holes 
are very deep and generally excavated among stones and the roots 
of trees, it is very difficult to dig them out. They are said to come 
out of their holes in the night, in summer. If so they might, per- 
haps, be capture<i by torchlight, 

TAaiib. Conk, Acad., Vol. XI. 


OcToasR, 1901. 
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Cycloit Bairdii Stimpson. 

Cyclois Rairdti Stimpaon, Notea on N. Amer. Cmat., TI, Annals Lyc. Nat. 
Hist. New York, vol. vli, p. 287 [1(19], 1800, (Cape St. Lucas.) 

M. J. Kathbun, Proo. U. S. Nat. Mus., xxi, p. 010, 1898 ; Bull, Unirer. Iowa, 
1808, p, 200, (Bahamas.) 

Plat® II. Fiqureh 1, 2. 

Ill life the cara}mx is pale yellow or yellowish wliito with several 
rows of lemon-yellow spots and with rather nmncM’ous smaller spots 
of briffht red or crimson, chieBy near the lateral margins and on the 
antero-lateral teeth. Chelipeds and legs brigliter yellow, banded 
and spotted with bright red. The chelfe have a large (wcscent-shaped 
spot of red on the inner side at the joint, and the tips and dorsal 
spines are red ; two s{>otH of red on the carpus. Ambulatoiy legs 
brighter yellow, with three or four bands of red and purple at the 
joints and witli marginal lines of purple ; eye-stalks orange and yel- 
low. Two living 8[)ecimens of this species, about two inches broad, 
were taken by A. H. Verrill, in shallow water on a sandy bottom, 
near ‘‘Waterloo,” Oastle Harbor, April, lOol. The cast shells, some 
of them of larger size, were also found on the north side of Long 
Bird Island, opposite the sand Bats, in aMay. 

It %vas originally described from Cape St. Lucas, where it is abun- 
dant, Specimens from Panama (Capt. J. M. Dow’^) are in the 
Museum of V'ale University. Miss M. J. Rathbuu has recorded it 
from the West Indies. She considers our specimens identical (judg- 
ing from the photograj)hs). 

Ctihanarius VerrllUi Rathhim, 

Amer. Joum. Science, xi, p. 828, April, 1001. 

Pi.ATK Vni, FlOUttE 2, 8. 

A few small specimens that appear to belong to this species were 
taken this year, at Hungry Bay. The figure, here given, is from 
one of the original types. 

Albunea oxycephala MiprA. 

Plats VUI. Fiocrb 1. 

A large and perfect living specimen of this fine s])ecies was dug 
out of the sandy beach, between tides, near Hungry Bay, February, 
1001, by Mr. T. G. Gosling, and presented to us. The photograph, 
here reproduced, was from this specimen. No other example was 
found. It is probably rare at this season of tlie year, but like 
ffippOf it may be more common in summer. Its color, In life, was 
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yellowisb whitt% or about the color of the Hhell-Haiul in which it 
livefi. 

Tozemna Oarolinensis Kingnloy. 

Tozeuma Oarolinensis KiuRBloy, Proc. Acad. Nat. Sci,, Philad,, 1878, pp. 90, 
328, 1879, p. 418, pi. xiv, fig. 8 ; Amar. Naturalist, xxxiii, p. 715, fig. 8, 1899. 

I 

A small, Blonder and delicate shrimp. Rostrum Ion flat, and nar- 
row, its edge n(»arly straight above, wdthout tooth, above or below 
but with a fine spiimlo at the base, back of the eyes ; at tij), whieli 
is subacute, tliere are fine sinnules, and hair-like ones below, 

Oheli]>eds much Hhorter than the other legs, with a short swollen 
claw and a short, round carpus. Second pereipods much longer and 
more slender, with a small cluda and a short carpus. 

Other legs long and slender, not chelate ; eye-stalks are short, 
swollen at base. 

Dredged in three fathoms, on a soft weedy bottom, in Oaslle 
Harbor, May, 

Thor TIoridanus Kiugslcy. 

Thor Florida nua Kingsley, Proc Acad Nat. Sci. Pliilad., 1878, p. 95; op. 
cit., 1879, p. 431, pi. xiv, fig. 0, Auihi*. Naturalist, xxxiii, p. 718, fig. 20, 
1899. 

A small, 8tout-bodie<l, smooth shrimp, with largo conspicuous 
black eyes, on stout stalks, and a short rostrum, noWpiito reaching 
the tips of the eyes, and having four or five acute dcntioles on the 
sloping upper edge ; but none below. The anterior feet are stouter 
and shorter than the next pair, wdth small, rather short cheltc. 
Those of the second pair are decidedly longer and filiform, with 
minute choice and a very slender, 5-jointod carpus. The other legs 
are of about the same length, but stouter and subequal. 

nie body and logs are translucent whitish with minute specks of 
orange-red ; eye-stalks, antennal scales, and outer maxillipcd.s tinged 
with orange in. formalin (this color was not noted in the living 
specimens), £ggs rather large, not very numerous, orange in 
formalin. 

Dredged in The Reach,” in two to throe* fathoms, shell-sand and 
mud, May 5th, 10(»l, Two females with eggs. 

Qnathophyllum Americanum Guerin. 

OnathophyUum Amerimnum Gu4rln, in La Sagra’s Hist. I. Cuba, vol. rii, p. 
xx;; atlas, vol. vUl, pi. ii, f, 14, 1857. 

V'strill, Amsr. Joum. Sci., vol. xl, p. 828 (note), April, 1901 ; I\>ntonidC6, sp., 
these Trans., x, p. 579. 
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The carapax is smooth, curiously banded with black and yellow* 
In the egg-bearing female it is much swollen laterally* The first 
and second legs are chelate. The first leg is smallei and somewhat 
shorter ; its carpus is elongated and clavate, loiigei than the chela. 
The second leg is much shorter and rather larger, and its chela is 
strong but not much enlarged ; carpus shorter than idiela (about 
one-half as long) ; hand much longer than claM\ Other legs simple, 
slender, subequai, the last two rather longer. Rostrum short, ob- 
liquely truncated ; the tip is acute and reaches almost to the end of 
the ocular peduncle, or to the base of the eye ; basal part of the 
upper edge is short and straight, smooth ; it then slopes rapidly to 
the tip, with about five close teeth. Ej^e-peduncles project straight 
forward, and are of moderate length ; a spine is situated below and 
back of its base and above the base of the antenna. The edge of 
the carapax is cut away at the bases of the anicnine and then 
extends forward. Abdomen is swollen and the edges overlap in an 
angle below it, so as to conceal the cluster of eggs. 

Color, in life, is conspicuous and characteristic. The carapax and 
abdomen are covered with many narrow, transverse bands of bright 
yellow and black of about equal width. The telson is pale yellow 
with basal and terminal spots of orange. Antenme purplish blue ; 
eye-stalks light yellow ; legs pale yellow, each with two dark blue 
bands edged with orange ; chelipeds witli a single, blue carj>al band, 
edged with orange ; chelae pale yellow. This curious species, of 
which only a few poor specimens have been previously recorded from 
Bermuda (Amer. Joum, Sci., xi, p. lool), was taken alive at 
Hungry Bay, April r)th, ivoi, by A. H. Verrill, who made a 
colored sketch of it. 

This specimen is a female carrying a large cluster of eggs. 

STOMATOPOBA. 

PseudosquiUa ciliata Miers. 

Pseudosquitta ciliata Miers, Annals and Mag. Nat. Hist , Ser. V, vol. v, p. 108, 
pi. iii, figs. 7, 8, 1880. Brooks, Voy. Chall., xvi, pp. 58-55, pi. xv, fig. 10, 
1886. Bigelow, Proc. U. S. Nat, Mas., xvil, p. 499, 1894. Bankin, Annals 
N. York Acad. Soi., xli, p. 545, 1899. 

P. atylifera Von Martens (t. Miers). 

The color of this species is quite variable, like that of Qonodaciy-> 
lus chiragrUy with which it is often associated. Frequently the colors 
are imitative of the sandy bottom, the back being variegated or 
specked with white on a gray or pale yellow ground ; m other cases 
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it is dull y olio wish green or dark olive-green, but nearly always there 
is a pale median dorsal stripe of light gray or whitish, and usually a 
similar, but less distinct, stripe on each side. Frequently there are 
three pairs of blackisli spots ; one pair on the thorax, one on the first 
abdominal segment, and another at the base of the telson. 

It was not uncommon, swimming near the bottom, in shallow water 
at Hungry Bay and at Long Bird Island. It was also found in cavi- 
ties in loose stones, below low-tide. Clusters of its eggs were found 
in such cavities, April luth; thej'^ were greenish yellow and resemble 
those of G, chirarjray which W€»re found at the same time. This 
species resembles the latter in form and appearance, but it is usually 
larger and swims more freely, so that most of our specimens ere 
taken with a hand-net, while swimming. It was not taken hy our 
party in I kuk, for lack of information as to its habits. 

It can be distinguished at once from G, ohimgra by its lacking 
the bulbous enlargement of the ehelipeds. 

If has lu'en recorded from various ]>artH(>f the Indo- Pacific region, 
including the Hawaiian Is., and also from the West Indies. 

ABTHBOSTBACA. 

Oyamus faacioularit V., h]>, m»v. Spenn-wbale Louse 
Plate VIIl. Fiucbk 4. 

Specimens of a slender-bodied VyamuSy which is -^>robably a new 
species, were taken from tlie body of a young sperm whale, taken 
off Bermuda and brought to St. George’s for exhibition, in April. 

This species is much more slender than those of the right whales 
and alliisd cetaceans. The two branchial segments are about as 
wide as the following ones, and bear fascicles of small, short, some- 
what unequal branehiw, scarcely longer than the segments. There 
are about lO to 12 branchial filaments in each of the four groups. 

The first segment is consolidated with the head, which is narrow 
and rather long, with conspicuous eyes. Aiitenme are about 3 the 
length of the head. First pair of legs small, beneath the see^ond. 
Tho hands of the second pair are not nmeh swollen, and have 
strong denticles, besides a similar one at the distal angle of the 
carpus. The three posterior feet have a reemrved denticle on the distal 
angle of the carpus* 

Color, yellowish white ; branohim have small black spots. The 
speotmens described are females. No males were taken. 

liCngtb of body and head, 0*“®“ ; greatest breadth of body, 3.5'“”'. 
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OrcHettis agilit Smith. 

Report U. S. Fi»h Com. for 1871 and 1872, 1, p. 555 [261J, pi. iv, fig. 14, 1878. 

Tills abundant England Amphipod occurs in equal abundance 
at Bermuda, under decaying sea-weeds at higb-tide mark, on all the 
shores. 


OIBBIPSDIA. 

Balanus declivis Darwin, var. cuspidatus, uov. 

Balanns declivut Darwin, Mon, Oimpedia, ii, p. 275, pi. vii, figs 4«-4d, 1854. 

(West Indies.) 

Our specimens differ as a variety from the typical form described 
by Darwin, in having the summit of the rostrum divided into i or 0 
acute denticles ; it is very convex and considerably Incurved. I'he 
summit of tlte carina is bilobed by a narrow incision. The base is 
membranous and very oblique!}' placed, owing to the downward pm- 
longation of the rostrum, as in the type. 

Long Bird Island, on the flats, imbedded in a blackish, massiie 
keratose sponge {Spongia, sp.), which often lives half buried in 
the calcareous sand at low tide, and which also harbors a small 
Alpheus and several isopod orustaoeans. 

This is a very singular barnacle, remarkable for the peculiar 
oblique membranous base, and the pointed basal end of th<» rostrum, 
which are characters developed to suit its mode of life, imbedded up 
to its aperture in sponges. The type was from the West Indies, in 
siionges. 

Tsftraclita porosa (Gm.) Darwin. 

Darwin, Mon. Oirripedia, ii, p. 880, pi. x, figs 1-1 w, 18*54. 

Tins is the common, small, sessilo barnacle found on the rocks 
between tides, with the general appearance of some species ot 
Balauus, It can easily be distinguished by the 4-parted shell. 

Catopliragmus imbricatus Sowerby. 

Sowerby, Genera of Recent and Fossil Shellsi Plate. Darwin, Mouog. Cirrip., 
U, p 400, 1854. 

PlaTB vni. FlGtTREB 8, 9. 

Several specimens of this Interesting barnacle were found dti 
littoral rocks. They are all young (about 5 to in diameter) and 
agree well with the young one described by IJarwin, from Antigua. 
The eight primary mural plates are pointed and surrounded and 
partially concealed by about thiw alternating whorls of smaller, 
pointed plates, rapidly decreasing in size exteriorly. The opercular 
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scuta are strongly eoiH*eiitrioally ribbed and have a deep, median 
radial sulcus. The base is ealoareons, but thin. The color is pure 
white. 


MOLLUSCA. 

CEPHALOPODA. 

LoUgO Pealei (Lesueur) Bv. 8quid. 

Loligo Vealri Verrill, Aimnal He])ort U. S. Fish Com. for 1870 fpp. 182- 161 1, 
plates xxvi t(» xxxil, 1882 ; Verrill, these Trans., vol, v, 1879, pp. 808~I14(), 
pL xxix, figH. 1-4, pi. xxxvit, figs. 1-8, pi. xxxix, fig. 4 ; pi. xl ; pi xlv. 
ftgB. 3, 4. 

A single specimen of this species, about « inches long, Avas found 
floating and nearly dead at Long liird Island, near the shore, April, 
1001. 

Ommastrephea Bartramii (Les.) D’Orb Flying Squid. 

Sfhcnoteiiihis liartramit Verrill, these Trans , v, pp. 228, 288, IHSl ; Animal 
Report U. 8. Fish Com. for 18 #9 [pp. 112-114], 1882. 

I was told by the tishermeii that schools of the flying s<piid 
(0, Bartramii) are often seen, and that it is .sometimes used lor 
bait. 

In this connection, it is of inucli intt*rest to record that among 
large numbers of the shells of Spirula Peroniiy cast up on the In acdi 
at Elbow Hay, March I (Kb, several Avere found by Aril. Verriil Avith 
portions of tlie flesh still attached. Two of these Avere preserved in 
formalin, with the remnants of the animal. This proves that this 
species liv’es not far away from that shore, and it maybe abundant 
just outside the reefs, in rather deep Avater, 

GA8TK0P0DA. 

TkcTI UKANOJI I AT A. 

Dolabrifera aacifera (Bang) Murch. 

Aplyaia {Dolabelta) aacifera Rahg, Hist. Nat, Aplys., p. 51, pi. iv, figs. 7-9 

Dolabrifera asHfem MnroU, Mai. Bl., xxil, p, 176, Sowerby, Conch Icon., 
xvi, pi. 1, ftg«, 6ti, 6t», Pllsbry, Man. Conohology, XAi, pt. 68, p. 124, pi. 
xxxiv, figs. 17, 19, 90. 29 ; pi. Ixv, figs. 10, 11. Berg., Verb. k. k. Zoai. Bot 
GleflipUsch., Wion, xxli, 1872, p. 441, pi. v, figs. 25-29; pi. vi, figs. 1-10, 
anatomy. 

PnAtB II. FIOUBES flu, 66, Pl^ATB III. FlOCRE 2. Pi:.ATE IV. FlUURlC 12. 

A rather small, ovate, lighi-oolored species, the body covered Avith 
small, low, rounded verrucce ; the head AAdtli small papilla*. 
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Body depressed, broadly rounded posteriorly ; foot broad, the 
edges thin and undulated. Mantle-lobe over the gill-euvity is short, 
leaving an open sinus at eaeh end of the cavity. Tentacles and rhino- 
phores about equal in length and similarly folded, the tentacles 
broader or more expanded distally. 

Color of upper surface j>ale yellowish gray and brown, or light 
fawn-color, mottled with yellowish white ; head paler. Under side 
of foot blue with white spots. 

Length, (H)*"*", in life ; breadth, about Jo®®. The shell is nairow, 
oblong anteriorly, elongated, with a much produced beak, Mdiich Ls 
tapered but blunt. The sinus is slightly concave and about ^ the 
total length of the shell, ending in a very obtuse angle. The anterior 
and inner margins are nearly parallel, narrowing slightly anteriorly ; 
the anterior edges obliquely truncate, with rounded angles. 

Hungry Hay, April 5, 1 901, under stones at extreme low-tide. 
Two speciraeiife found together, as if breeding. (A. 11. V.) 

Bolabrifera virexui V., sp. nov. 

Plate II. Fiourks 4a, Ah, Ba , 56. Plate IV Fioure 1 1 . 



Fiu. 1 — Iktiabinfera 'cirens V. About 4 uutural size. 

A rather large, yellowish green sjiecies, covered with small, elon- 
gated, conical, acute or distally branched papillie. 

Body broad-ovate, liroader and well rounded posteriorly ; the 
whole upper surface of the body and head is covered with conical 
papill®, 1 to 2"'™ long, part of which are acute at tip and part ate 
divided at the end into 2 to i small braitches. Rhino)ihores shorter 
and much smaller than the tentacles, deeply folded and enlarged at 
the ends. Tentacles very large, elongated, with broadly expanded 
ends, the edges undulated and thin. Mantle-lobe rather small, nearly 
semicircular, leaving a small open sinus at each end of the bi^anchial 
cavity. 

Color above, in life, dull yellowish green, with ill-defined blotches 
of pale brownish, and with white spots ; the papillie are mostly lighter 
and more yellow ; margin pale bluish with white specks ; under 
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surface oUve*greon^ spotted with white, llliinophores green, with 
white spots and edges. 

Length, in life, up to ; breadth, about 50 ”*®. 

The sliell is firm, oalcareous, rather oblong, witli the beak produced 
and groov ed or sonietiines fipoon-shaped, being concavely excavated ; 
the sinus is incurved and has the inner margin tliiekened ; anterior 
end obliquely truncated and angular ; a thin, high, median, veitical 
crest or keel runs about of the length, on the inside. Left margin 
nearly straight or slightly incurved. The outer surface is faintly 
radially ribbed. The shell varies considerably in fonn in the several 
exain[»)es examined, and especially in the ratios of length to breadth, 
as shown in the two figures given The beak may be acute or spoon- 
shaped ; in one it was wholly lacking, due apparently to injury and 
partial repair. In one specimen the shell was in two parts, having 
been broken before death and only slightly repaired. 

Hungry Hay, under stones at low tide, April 5, inoi, 5 specimens. 
(A. II. V.) Another specimen was taken in May by Mr. W. G. 
VanKame. 

Tethys (Aplysia) morio V., »]> nov 

Platk III FiotTREH 5, 5a 

A very large species, over a foot long, dark umber-brown or nearly 
black, without definite spots, but with black stripes on the head, and 
with very large broadly overlapping lateml flaps. 

Boily thick and stout, swollen, very obtuse posteriorly. Head 
and neck thick and stout (but ))erhaps not seen fully extended). 
Lateral natatorial flaps very wide and overla])ping about half their 
breadth, entirely free jiosteriorly, and extending to the end of the 
short foot. Khinophores rather small and sliort, conical. "IVntacles 
large and v'^ery broad, foliaceous, with thin expaiuled margins. 

Color of body and exterior of flaps very dark umber blown or 
brownish black, with few obscure dusky blotches on the sides of foot 
and with a purplish tinge along the edges of the flaps. Head, above 
and on the sides, covered with a number of narrow, purplish black, 
longitudinal stripes. 

Length, in life, when not fully extended, ; height, 145”'”', 

The shell is very thin, transparent, pale yellow, oblong-ovato, 
obtusely rounded anteriorly, with the posterior sinus long and only 
slightly incurved ; beak rather prominent, scarcely incurved, with a 
reflexed membranous edge, which also extends along both posterior 
maigins. In the formalin preparation there is no calcareous layer 
present. The surface is ooncentrically undulated and faintly long!- 
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tudinally grooved. Length to breadth eb 8 : 2. length, ; 

breadth, 

No mantle-pore could be found, nor any diKtiuct pore for the ‘ 

opaline gland”; the latter probably discharges through many 
minute pores. 

A single specimen was found in Castle Harbor, Mai'oh 21, cast 
upon the beach but still living and not damaged. (A. H. V.) 

This species reaoiiibles megaptera V,, in the great size of its 
lateral flaps, but differs very decidedly in its colors and other char- 
acters. 

Tethys (Aplytia) tarda V., sp. nov. 

Flatk hi. FiouEiEH 4, 4(r, 4h 

A rather small, short, thick species, witli relativelj" narrow side- 
flaps and short rhinophores ; dusky yellowish browjj, irregularly 
streaked with darker brown or blackish on the head and sides. 

Body ovate, obtuse poMeriorly, the foot not produced. Head 
small, emarginatc ; neck short and thick. Khinophores short, sub- 
conical, tapered. Tentacles larger and rather longer, wide at base, 
deejdy folded. Side-flaj)H unusually narrow, scarcely meeting over 
the back, and ai)])arently not ca]>able of being used for swimming, 
the edges undulated and free to the posterior ends, which extend 
nearly to the short tip of the foot. Branchial siphon elongated, 
expanded dislally. Mantle over shell with a small, simi>le, nearly 
central ])ore, often with white streaks, or rows of white spots, radi- 
ating from it. 

General color usually is dark dusky brown or umber-brown. The 
ground-color is a dull, dark yellowish brown on the sides and head, 
but irregularly blotched, striped and streaked with dark, dusky 
brown or sepia. The streaks on the bead mostly take the form of 
narrow lines, those on the sides of the body are broader and more 
irregular, and are united by transverse lines, so as to form a coarse, 
irregular reticulation. Edges of side-flaps and siphon bluish gray 
with a purplish tinge, or grayish white. Inner surface of flaps dark 
brown with dark gray blotches. 8hell-mantle dark brown, irregularly 
spotted with grayish white, some of the spots usually arranged 
radially around the central pore. Siphon similar in color. I’enta- 
oles and rhinophores light brown, with transverse patches or lines of 
dark brown. 

Length, in life, 62*”’” ; height, .30“*“. 

The shell is thin, translucent, pale yellow, ovate-elliptical, rather 
narrow, ratios as 3.2 : 2 ; the posterior end is produced, with the 
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beak rather acute, not incurved, but with a sniall, narrow, reflexed 
terminal and marginal fold ; jjosterior sinuH rather long, decidedly 
incurved, ending anteriorly in a broadly rounded angle ; the anterior 
half of the ahell forms about half of a regular ellipse. In the fonna- 
lin ]»rej)aration there is a thin, white ponlerior calcareous layer, that 
has mostly fallen olf. The surface is slightly undulated concentri- 
cally. Length, ; breadth, 

Cony Island, buried in sand nearly out of sight, Aj>ril t ; also at 
Long Bird Island, in shallow water, in May, buried in sand, witli 
only the back slightly ex}M>Hed. (A. II. V.) 

This gj)e(‘iefl seems Jo live habitually nearly buried in sand. It is 
verj' sluggisli and probably cannot swim freely, at least in confine- 
ment it made no effort to swim. Its back, as exj)Osed, resembles in 
color a kcratose sponge found in the same localities and partly buried 
in the sand. 

In color and form this species somewhat resembles T. Floridensis 
Pilsbry (Man. Conch., xvu, p. pi. xxxvii, figs. but the 

latter is described as having the side-flaps “ample,” Mobile in the 
present sj^eeies they are unusually small. The shell of Fioridensls 
is wide, and quite different in form, being nearly as broad as long, 
while in our species it is unusually narrow. In respect to the form 
of the shell, T. BrazUiana IVOrb. is much like this, but it has large 
side-flaps, a tubular mantle-])ore, a long neck, and other differential 
characters, 

Tethys dactylomela Rang, 

Verrill, these Tiane., x, p. 545, 19tMK 

Platb. 111. FioruK 3. 

This was very common this year on the sliores of Castle Harbor, 
breeding in April. Its eggs w^ere laid in clusters of long thin, terete, 
yellow strings, attached by one end to weeds ; the eggs an* very 
small and very numerous, in 6 to 8 rows. The colons were generally 
as ordinarily described, tbe ground-color varying from light yello\> 
to dark olive-green. A few that were nearly albinos were seen, and 
one that w^as melanistie, the ground-color being so dark that tlie 
round black sjmts were barely visible. 

Flaoobranohopais nivaua V., sp. nov. 

Platk IV. Fiourb 10. 

A very small, nearly pure white species. Mantle broad-elliidical, 
slightly emarginate anteriorly, and with a distinct lateral branchial 
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sinus ; its surface is minutely papillose and rough. Head broad, 
with the angles somewhat produced into short, broad toutaeles. 
Rhinopliores stout, rather long, strongly folded, of nearly uniform 
breadth, obtuse. Foot wnder than the mantle, and only slightly 
longer, the edges thin and undulated, the anterior angles a little pro* 
duced but obtuse. Gill plumose, attached for about half its length, 
white. The niautlo contains spicules, but, as preserved in formalin, 
it is soft and rather thick. 

Color pale grayish white or translucent white, specked with flake- 
white, and with a purplish gray visceral organ sliowiiig through on 
the back. 

Length, in life, 

Harrington Sound, in shallow wat<‘r, on the under side of a coral 
{iBOphyUia dipsacea)^ April Otli ; also in Castle Harbor, low-tide, 
under stones, in May. 

Xtuncina inconspicua V., sp. nov. 

Plate III. Fioohe 6. 

A very small dark green and brown species. Head bilobed and 
emarginate in front with a pair of small, round black eyes near the 
front edge. Mantle oblong or subelliptical, evenly rounded poster- 
riorly. Foot wider than mantle, wdih thin undulated margins, well 
rounded posteriorly. Gill small w'ith fine filaments situated under 
the right mantle-border, near the posterior end. 

Color of mantle very dark green or greenish brown with a narrow 
orange border ; upper side of foot light green, specked with white 
and edged with a narrow orange or violet line. 

Length, '2 to 3“"" in life. 

Castle Harbor, at low-tide, under stones, in May. Several speci- 
mens. 


N irmnilANCHIATA. 

SUyaia omata (Swainson) Yer. 

Thatt^uB omatv.n Swalnson, Twatise Maloo., pp. 250, 869, 1840, from a draw- 
ing, (West Indies. ) 

DcUabri/era (?) omata Pilsbry, Man. Couohology, vol. xvi, p, 126, 

Plate IV. Piotob 5. 

This beautiful species was originally imperfectly described, as 
indicated above, from the West Indies. The description was from 
a colored drawing only, and was so imperfect that the place of the 
species in the Mollusca has never been settled. The colors,, as 
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described^ are so oharaoteristie and strikin]^ that there can be no 
doubt of its specific identity with our speeimciiH. 

The body, in life, is usually yellowish olive-green, but it varies 
from light yellowish green to dark olive-green ; both surfaces of the* 
flaps and the sides of the body are finely specked with black and 
flake-white dots, often appearing to be slightly raised above llie sur- 
face. The side flajm are wide with thin flexible and usually undu- 
lated margins, which are elegajitly bordered with a narrow bright 
orange band, outside of which the edge is marked by a black line. 
The folded rhinophores are large and long, with the posterior sid«* 
orange and the edge black. There is often a white patch on the 
top of the head, lender side of foot paler green than the body. 

This interesting species was found pairing* and spawning incon- 
siderable numbers on the shore of (^astle Harbor in March, by A. 
H. Verrill. It occurred mostly on a curious bright green alga 
( Caukrpa clavifera)^ on ^ hich it laid its eggs in a long coiled ribbon. 
According to the notes, the egg-band, when first laid, floated freely 
in the water, being attached only by the ]>roximal en<l, hut it was 
aftorw’ards cleverly coiled uj) and attached for its w’hole length by 
the parent, before being left to its fate. The species became com- 
paratively rare in a few days, perhaps retiring into deeper water. 
Only a very few could be found at the same i>lace after my arrival 
in April. The last Rpecimeiis seen oceurred Aj^ril 1 7th. 

Blyaia auboniata V., h]). nor. 

Platk IV. Fiountt 4. 

Hoad large ; body elongated, acute behind ; neck long in exten- 
sion. Rhinophores large and long, folded and strongly expanded 
at the tip. Side flaps large, pointed posteriorly ; their outer sur- 
faces and the sides of the body are covered with small scattered 
verrucflB. 

Color of body and outside of flaps olive-green, finely mottled with 
grayish white. Close to the edge there is a very narrow orange- 
brown line ; the extreme edge is darker brown. Inner surface of 
flaps dark green with pale dendritic and inosculating vessels. Rhin- 
ophores marked distally with brown ; more proximally there is a 
gray patch ; base green specked with gray. 

Length, up to 25*“® in extension. 

Castle Harbor, under stones, iu May. Rare. 

This species is evidently closely allied to F ornata, but the latter 
■was very constant in its markings, in over 200 specimens examined, 
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and did not show, in any case, the distinctly, though minutely, 
papillose surface of this species, which also appeared later and with 
somewhat different habits. 

Blysia flava V., sp. uov, 

Plate IV. Fiovbe 1. 

Body much elongated in extension ; head relatively small, bilobed 
in front. Rhinophores rather small, about as long as the breadth of 
the head, folded but not much expanded distally. Side flaps mod- 
erately wide, undulated, rounded anteriorly, narrow posteriorly, and 
extending nearly to tip of the pointed foot. 

Color of head, neck, rhinophores, back, and foot light yellow, with 
white specks on the iMck, and faint dull brown markings back of 
the head and on the sides* of the neck. Outside of the flaps olive- 
green, specked with white and covered with very minute papillse ; 
edges of fla})8 flake-white, with dendritic branches of white extend- 
ing intvard. Inner surface of flaps arc almost black, duo to the very 
dark or blackish greeu, arboreseently hrauched internal organs. 

Length, about while living and in extension. 

Castle Harbor, at Waterloo, under stones at low-tide, April 17, 
1901. Rare. 

Blysia piota V., sp. nor 

Plate IV. Figvbe 3. 

A small, very brilliantly colored species. Body rather stout. 
Head large and neck rather long ; rhinophores long, clavate, and 
deeply folded ; their length is equal to twice the breadth of the head. 
Side-flaps large and broad, their edges thin and strongly undu- 
lated ; they extend posteriorly to the tip of the foot. 

Color of upper side of head, upper part of sides of neck, and 
whole of back and inner surface of flaps dark reddish brown, with a 
purplish spot between anterior ends of flaps ; front of head bright 
red; a line of the same red runs back on each aide of the neck and 
along the entire edge of the flaps to the end of the foot ; below 
this red border thm*e is a band of bright blue ; middle of head and 
bases of rhinophores light yellow, and this color extends backward 
as a broad median stripe on the neck, thus forming a croas^sliaped 
mark of yellow, which terminates posteriorly in a blue spot on the 
ueck, and in a blue band on each rhinopfaore ; on the latter the 
blue is followed by a brotsn band, this by a wider red band, while 
the tip is brown. A blue spot centered with yellow surrounds the 
genital openings, on the right ride of the neck. 
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Outer gurfaoe of lateral flaps olive-green below, becoming yellow- 
ish above, and nearly white next to the blue submarginal band ; its 
surface is thickly specked with yellowish white. 

Length, 10“*“ ; length of rhinophores, 3.5*”“. 

Hungry Bay, April 5, 1001, under stones at low-tide ; two speci- 
mons, pairing. (A. 11. V.) Very rare. 

This species can be recognized at once by its many brilliant colors, 
and especially by the marginal bands of red and blue, and by the 
yellow cross on the head and neck. It can swim freely by means of 
its large side- flaps. 

Blyaia papillosa V . Hp. nov. 

Plate IV. PitiUKB 3. 

A small, grayish, distinctly ])apillose species. Body rather elon- 
gated in extension ; head large ; neck long ; rhinophores large ; 
strongly folded and wide at the tips. Side-flaps large, thin, usually 
with the edges deeply undulated. Whole surface of body, head, 
and outside of flaps thickly covered with small conical papillie. 

Color of head, neck, and outside of flaps grayish blue, paler ante- 
riorlj’^, and spotted with darker gray on the outside of tlie flaps, and 
specked with flake-white over the whole surface. Inside of flaps 
ilarker ash-gray ; the edges bordered with white. Rhino}»hores are 
like the head, but with two indistinct transverse bands of orange- 
brown on the posterior side. ' 

Length, about 1 in extension. 

Hungry Bay, under stones, at a very low-tide, April 5, 

(A. IL V.) Rare. 

This species can swim freely by means of its ample lateral flaps. 

Xiamellidoris axureopunota V., sp. nov. 

Plate IV. Fiouhe 9. 

A very small, nearly white species, with a row of small, round, 
yellow spots near each lateral edge of the mantle. 

Body elliptical, obtuse at both ends. The foot is longer and 
wider than the mantle ; anteriorly it is subtnincatc with obtuse 
angles, posteriorly it is rather obtuse and not much produced. The 
mantle is evenly convex, nearly smooth, but hardened by spicules. 

Bbinophores small, slender, acute, with many oblique plications 
and no distinct sheath. Gills 0 or 7, simply pinnate, with fine 
bmncheSf retractile. 
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Color of mantle and foot and gilla pale, translucent, yellowish 
white, with whiter specks, due to spicules ; near each lateral margin 
of the mantle there is a row usually of five small, round, golden 
yellow spots, to which the name refers, A greenish visceral organ 
often shows through on the back. Rhinophoros yellowish. 

Length, 1 ; breadth, 5“^“, in life. 

Uariington Sound, in shallow water, under corals, April 28, 1901. 

LamelUdoris miniata V., gp. nov. 

Plat* III. Fioitr* 1 
See figure 8, below 

A small, bright red, finely papillose species. Hoad rounded, 
emarginate in front, with a pair of slender oral tentacles. Body 
elliptical, strongly convex. Foot thin, wider and much longer than 
the mantle, its anterior angles produced into folded lobes. Rhino- 
phores rather large, fusiform or subclavate ; thick and strongly 
plicated, basal jmrt smooth ; tip naked, acute and white ; no evident 
sheaths. Gills about eight, rather large, simply pinnate, with fine 
filaments, retractile. Surface of mantle covered with minute, conical, 
pointed papillae). 

Color of mantle bright red or deep orange-red, with an obscure 
median brownish stripe ; gills and middle of rhinophores darker red, 
surrounded at base with grayish blue ; the rhinophores are tipped 
with white. Foot and head paler orange or pinkish. 

Length of foot, of largest, in extension, 10®“ ; of mantle, ; 
another was long, 8*5®® broad. 

Castle Harbor, under stones at low-tide, April JOth and 17th, 1901. 

Xameliidoris laetea Ver. 

These Trans., x, p. 546, 1900. 

Plat* IV. Ftounss 8a, 86. 

A few additional specimens of this rare species w^re obtained. 
In these the dorsal surface of the mantle and the sides below its 
border were milk-white, spotted and specked with purplish gray or 
pale lavender, same of the spots near the middle l^ing larger and 
roundish ; there was a tinge of orange around the bases of the gills 
and on the low thick sheaths of the rhinophores. The gills are 
rather long, simply piigiate ; about 7 to 9 were counted. The 
rhinophofes are small, conical, dark gray. 
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Lamellidoris (?) olioaeea V. 

Doris (/) oUmci^a Verrill, these Trans , x, p. 548, 1900, 

Plate IV Pioure 7. 

A larger and better «j>eoimen of this species was obtaitiod this 
season. The central area of the back, in this example, is covered 
with small, conical, whitish or grayish papillse. The rhinophores are 
long, tapered, subacute, with an orange ring at base. The wide 
undulated mantle-border contains spicules. 


Chrotnodoris (?) roseopicta V 
Th«fte Trans , x p 540, pi Ixvi, 1, 1900 



posterior view of gills. 3 — Lmnelhdons mtmata V. Head and front part 
of foot, enlarged. 

larger and better specimens of this beautiful species were obtained 
this year ; they show that some of the characters of the type-speci- 
men were due to immaturity or imperfect expansion. 

In the best examples the mantle bonier is broad, strongly undu. 
lated, and projects beyond the margins of the foot. The back is 
everywhere covered with prominent rosy-tipped, rather blunt 
papillte ; some of these, larger than the rest, form three rows of r> or 
« along the back, and these are surrounded at base with bright 
yellow specks. The rhinophores, in expansion, are clavate-fusiforin, 
stout, subacute, plicated, bright red, striped with narrow lines of 
white spots. The gills are large and long, about 24 ; of these 1 *2 or 
14 are simple, long, tapered, pinnate plumes ; behind and within 
these there is, on each side, a group of 5 or smaller divergent 
plumes, which arise in a subspiral manner from a common stem. 

The color, in general, is the same as in the type. 

Harrington Sound, Hungiy Bay, Long Bird Island, etc., usually 
on the under side of a massive, brown keratose sponge (Spon^ia, sp.) 

Tvues. Cohn. Acad , Vol. XI. 8 Octobsk, 1901. 
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8oyUa»a pelagic* (Licn^). 

A single large living specimen of this species was found at Long 
Bird Island, on the flats, in May. Its color was light orange, with a 
marginal band of deep orange, edged with white around the lateral 
lobes and along the upper lateral margins of the body ; sides of 
body were specked ^itli flake-white, but without purple spots. 
Back of rhinophores deep orange ; edges white. 

Length, 55'"“. 

Pacelina Ooslingii V., ap nov 

Plate IV'. Frouas 6 

i 

Body, in life, when extended, elongated and rather slender, tapered 
to an acute point posteriorly. Head large, rounded, wdth a pair 
of very long, slender, tapered, acute tentacles. Khino]»hores much 
smaller, not half as long, acute, with strong plications on the 
distal portion, naked near the base. Foot with the anterior angles 
prolonged into a pair of long, tapered, tentacle-like organs, more 
than half as long as the true tentacles and similarly colored. Dorsal 
papilliB numerous, long, very slender, fusiform, acute, easily decidu- 
ous, arranged in numerous (about 10 to 12) double groups along 
each side, leaving a broad naked dorsal region. The anterior groups 
contain numerous crowded papillsD, in two or more transverse rows ; 
the posterior groups gradually diminish till the last contain very few 

papulae. 

Color of back pale, translucent, grayish white, with a median 
stripe of white, edged with narrow red lines, and with a lateral stripe 
of orange on each side along the bases of the papillae, which are 
white crossed by numerous bands of light rose^red or pink. Head 
white in front, tinged w’ith pink around the mouth and with a median, 
usually Y-shaped streak of red on the front and extending between 
the tentacles, and an ooellated, round, blue spot at the upper base 
of each tentacle ; back of neck with a median blue streak. Tentacles 
and tentacular processes of foot white proximally, then with a light 
red band followed by a wide blue distal baud. Bhinophores nearly 
white. Foot edged with blue anteriorly. 

The odontophore has but a single row of teeth ; these have broad, 
thick bases and taper rather rapidly to the acute, naked, somewhat 
incurved tips. There are about lo to 12 acute serrations on each 
edge, the distal ones becoming very small. The cutting edges of 
the jaws are brown and chitons with a submarginal rib ; the two 
edges form nearly a right angle, when flattened by pressure. 
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Length, in life, :J5 to 

Taken in considerable numbers in tbe mangrove swamp at Hungry 
Bay, on a filamentous green alga, March lOth, inoi (A II. V.). In 
April (5th) both the alga and the mollusk had disappeared. 

Thib is a very handNome and active species. It is difficult to pre- 
serve entire, for it oasts its papillss very readilpr w’hen irritated in any 
way. 

It is named in honor of Mr. T. Goodwin Gkisling, of Bermuda, 
who first discovered it. I have referred it to JFaeelma with some 
doubt, for its anatomy has not jaH been fully studied. 

PB080BKANCHXATA. ^ 

Volva uaiplicata (Sowerby). 

Ofttium umphcatum Sowerbj, Proc Zool Soc London, 1848, i> 1B5 

Volm umplmafa Tryon, Ainei Marint* Couch , p 98, pi lx, fig 98, 1873 

The pur|>le variety of this species was found adhering to a purple 
specimen of Oorgouia ffthdlum, from Castle Harbor reefs. 

PXTLMOirATA. 

Among the Pulmonata, apparently not before lecorded, are the 
following . 

Xelampus buUimoides Mont Shore of Hungry Ba} 
fBlanxnsria heteroclita Mont Hhoie near Hungry Bay, uudei stones. 

Also an undetermined, small, strongly depressed, smooth, hehcoid 
shell, 8 to in diameter; the ajierture is simple, lunate; Up 

aouto ; umbilicus open and deep, but not very large. Hamilton, in 
gardens. 

BIVALVIA. 

Oarditim medium Linn4 

A single dead S{u;cimen of this West Indian species was found in 
the cavities of a stone fished up fiom about lOO feet deep, off tlu‘ 
outer reefs. 


EOHINODEBMA. 

Only one species, so far as positively determined, was added to 
the Echinoderma this year. This was an interesting simple-armed 
astrophytid (A$tropofj>a (jyfinie)^ which was found clinging to a 
Verrueelta from off the outer reefs. 

Several other species of special interest were obtained, which wc 
did not collect in 1808. 
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OPHITTBOZDBA. 

Astroporpa affixda Lutken. 

Lntkeu^ Addlt ad Hist. Ophlur., 11» p 154, pL v, figs Sa, 56, 1859. 

Four specimens of this rare species were fouinl clinging to the 
branches of a large g^i^oiiian ( VenueeUa grandu V.), brought u]> 
from about 100 feet, off the outer reefs, on a fislierraan’s hook. The 
color, as dried, after a few days, is light yellowish or grayish -brown 
on the raised annulations of the arms and ribs, and darker brown on 
the annular grooves. 

^ ASTSBXOZBSA. 

Luidia clathrata (Say). 

Mferim clathiata Say, Jonm Acad. Nat Sci Plillad , v, p 141, 1825 
Z/iHdta Latken, Videusk. Meddel , p 87, JH59 A Agasaiz, K 

Amer StaifisbeH, p 117, pi xx. Pmier, Arch Zool. Exper., v, p 852, 
1876. Sladeu, Voy. Challenger, ZooL, vol. xxx, pp 845, 353, 1^. 

Several fine specimens of this species were taken on a white shell- 
sand bottom in shallow water, at Tnink Island, Harrington Sound 
It also occurred at Long Bird Island and other localities, on shell- 
sand bottoms in shallow water. Its presence is indicated by a star- 
shaped impression in the sand. But it moves about under the sand 
with remarkable rapidity, when disturbed, by means of its large 
ambulaoral tubes, so that it is not easy to capture it, after it has 
taken alarm. 

Its color in life is generally light cream-color, often with a rosy or 
flesh-colored tint, and frequently with a darker grayish or greenish 
median streak on each ray. It becomes at least a foot in diameter 
at Bermuda. 

Linckia Ouildingii Gray. 

Lhxckia Guifdtngii Gray, Ann and Mag. Nat Hint , vi, p. 885, Perrier, 
Aroh. Zo5l Exper., ir, p. 408, 1875. A. Agawlz, N. Awer. Starfishea, p. 105, 
pi. xlv, figs. 1-6, H. L. Clark, Ann. N. York Acad., xi, p. 418, 1898. 
Verrill, these Trans., x, p. 671. (Ophidiasterf by error^ on p. 684.) 
Ophidxeuiter omithopu$ MtUl. A Trosohel, Syst. Aster., p. 31, 1848. 

Linckia omithopuc Verrill, these Trans., vol 1, p. $67. 

Several small specimens of this species were taken, mostly at 
Hungry Bay and Long Bird Island, under stones below low-tide. 

It is dull orange or orange-brown in life. 
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BOHIHOXBBA. 

The moftt interesting species of this group, taken this year, is the 
following : 

Echmoneua aemilunaria (Gnu.) Ijani. 

£!chtnon^u9 aemtlvnariH Liini , Aiiim. s. Vert., p. lOJ 1816 A Agamiz, Kevin* 
Echin., p. 118 (Syn ), 838 (deerr ), 550, pi. xlv, flg», 1-5, pi. xxx\iii, fig 26, 
1872. 

Echinomeutt gibhom^i Lam , Anim s Vert., p 10, 1816. 

Eehinwteua eUyam Deeor, in Agasaiz, Mon Kchm , p 47, pi vi, fig« 4-6, 1842 

fiWitnonptot conformxa Denor, op <*it., p 48, pi \i, figs 11-21, 1842 

This interesting species appears not to have been obtained then 
for many years, though it was recordefl by Mr. A. Agassiz, ^^vo 
living specimens were taken at Hungry Bay in March, by A. H. 
Verrill, They were found buried in sand and gravel, under stones, 
in small tide-pools, at extreme low-tide. Their color in Hie was 
purplish red or bright <*opper-red. 

HOLOTHTTBIOIDEA. 

Holothuria Rathlnun Lain]>crt. 

Halothurtaf ®p,, Ratlibnn, these Trans , v, p 141, 1872 (Desoriptnai ) 

Plats 1. Fioithkb 60, 6^, 7 

The most interesting liolothurian was a large spec^^s of Holothariu 
^which has the habit, unusual in this genus, of burrowing deeply in 
the sand at and below low-tide mark on tlie sand flats, much like the 
Arenicola crUtata^ with which it is usually associated. It makes a 
distinct mound of sand around the mouth of its burrow, wdiich runs 
obliquely downward, often to the depth of t>vo feel or more. 

This holothunan itself, when ex]mndcd, was often 1 8 to 20 inches 
long and 3 inch to 3^ inches in diameter in the middle. 

It is usually long-fusiform in extension, tapering gradually to each 
end. Its color is usually gray, pale grayish brown, or |>ur}>lish biow n, 
with irregular rows of roundish brown or purplish sptits. It is often 
stained with rusty brown or yellow. The surlaee is papillose, and 
the integument is firm and tough. 

This was not uncommon on the flats exposed at low-tide at Long 
Bird Island, and other simitar localities. A single specimen was in 
Mr, Goode’s collection of 1876, without special locality. 

This is probably AT. Rafhhuni Lamp,, recently recorded from Ber- 
muda by Mr, H. L. Clark (Proc. Boston 8oc. N. Hist., xxix, pp. 545, 
844, May, 1901). 
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ANNELIDA. 

OSLaSTOPODA. 

An important collection of marine annelid» wan made this year, 
but It has not yet been studied in detail. A number of new forms 
are known to be included in the lot. Among the additional genera 
are Terehellides^ Pterosj/flU, and others. 

Several interesting 8j>ecie8 of earthworms were also obtained, but 
they have not yet been examined with care. 

The following large and handsome now^ Pectinnrla was found in 
considerable numbers : — 

Pectinaria regalia V , sp. nov. 

Plate VIII. Fiourks 6, 7. 

A large, stout species, with large groups of bright golden, acute 
opercular set®, of which there are 11 to 1*1 in each group, the outer- 
most and two to four of the inner ones much smaller than the rest. 

Opercular disk broadly rounded, smooth, with the dorsal edge 
creunlated, and with a slender acute antenna on the ventro-lateral 
angles ; a stouter, bent, obtuse lobule stands at the base of the ventral 
edge, on each side. The ventral lobe has about ten slender mar- 
ginal papillsB on each half of the ventral edge, besides three or four 
smaller ones on the incur\ed lateraf edges. 

The buccal segment bears a pair of slender tcmtacular cirri, longer 
than the antenna*, and below these, on each side, four rounded^ 
prominent lobules. The gills are largo, the anterior pair much the 
larger ; below each gill there is a prominent transverse ridge 
separated below by a median glandular pad. Similar ridges occur 
on the next two segments, but the fourth ventral pad is bilobe<l. 

On fifteen segments, following the 2d branchial, there is a con- 
spicuous dorsal fascicle of golden set®, largest on the 8d to 9tb, 
ITie two next segments appear to lack dorsal setas ; the next (last 
thoracic) has a small group of recurved setas on the dorsal side^ 
The caudal region has five segments, besides the caudal, which is 
semicircular, with about 24 rounded marginal papillis. Bows of 
uncint begin on the 4th post-branel^tal segment. 

Length, up to 95“*“ ; diameter, 

The tube is regularly tapered and considerably bent ; it is com- 
posed of rather large, nearly uniform, rounded grains of ‘calcareous 
sand. This fine species was found at Cony Island and the 
** Scaur, between tides, in shell-sand. Very local. 
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Arenioola cristata StimpRon. 

Proceedings Boston Soo. Net. Hist., 114 Webster, Bnll. U. S. Nat. Mus., 
No. 25, p. 828, 1884. 

This large speoieH was very common at low -tide and down to three 
fathoms at several localities, especially at Long Bird Island on the 
flats, Castle Harbor at Waterloo and Tuckers Town, at Hungry 
Bay, etc. It makes a conspicuous burrow, at the mouth of which 
there is usually a long cylindrical or coiled roll of mucus, nearly an 
inch in diameter. 

Fallada pi^oioehona (Schmarda) Quatr. 

Beuione protochona Sohnmrdtt, Neue Wirb. Thlere, I, p 79, pi xxvUl, ftg 
826, 1861 Quatrefagss, Hist. Nat. dss Ann , IX, p. 98, 1865. Webster, op 
oit., p. 811, pi. viii, 6g. 81, 1884 

Platr viii. Fiourv 5. 

Some largo and fine specimens of this species were taken in looi. 
Some of them were at least six inches long while living. 

They were mostly found under stones at low-tide at Hungry Bay, 
the Scaur, Cony Island, (^aslle Harbor, etc. 

Some of the largest were found swimming rapidly at the surface, 
by rapid undulations of the body. 

In life the color is pale brownish yellow, striped longitudinally 
with many fine dark brown lines, 

# 

aSPKTK2BIA. 

Sipunoulua nudua Linn4 (i) 

Ssleuka in Samper's Bsisen in dsn Phliippinsn, ii, Bd. iv, 1888. 

Ward, BnU. Mus. Comp. Zool., xxi, pp. 147-182, 1891. 

A large species, 800 to 850”*^ in length and 15 to in diuTneter 
when expanded. It contracts variously in formalin, sometimes to 
a oylindrioal form, 150®“* in length and 10 to in diameter ; in 
other oases the middle of the body is much narrower and both ends 
are bulbous. 

The body Is longitudinally suloate, with about 18 grooves, sepa- 
rating wider muscular bands. These are crossed by numerous circu- 
lar grooves and bands, which divide the surface into more or less 
conspicuous squarish or oblong areas, wbieli are often distinctly 
raised, especially posteriorly. The posterior end is suddenly tapered 
to an obtuse point, the tapei*ed portion being nearly smooth, hut 
lougxtttdinally suloated ; that portion of the base of the proboscis 
which is visible is closely covered with small broad-based, obtuse, 
conical, pale brown verrucie. 
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The anus is a conspioiious transverse slit, on a slightly raised or 
thickened brownish area, covered with radial grooves. The nephri- 
dial pores are very distinctly transversely bilabiate ; they are sepa- 
rated by about seven longitudinal miisoiilar bands, and are situated 
on the eighth muscular band in front of the anal pore. 

The color in life is brownish flesh-color, or liglit yellowish brown. 
In formalin it is dull, pale yellowish brown, a little darker on the 
posterior end and at the base of the proboscis, as well as around the 
anal pore ; the surface has a glistening appearance. 

One specimen is somew hat darker, being covered wdth fine dark 
brown specks, which form alternately lighter and darker, very 
narrow stripes on the body, two narrow dark lines being situated on 
each longitudinal muscular band. 

The internal anatomy has not yet been studied sufficiently to 
determine positively whether this be identical with tlie European 
8. nudnsy which has been reported also from Florida. 

Sand flats of Long Bird Island, in deep burrows, April, inoj. 

Physooaoina, sp 

A large species, IfiO to 175”"" long, and about 8 to in diatne- 
If ter, when expanded. 

It was translucent flesh-color, finely specked with yellowish brown. 
The two long and large segmental organs showed through the integ- 
ument as purplish folded tubes 20 to no”**" long. 

There are 20 wide muscular bands ; seven on each side Wtween 
the anal and nephridial pores and six between the two latter. The 
surface is covered with fine granulo-like elevations; around the 
posterior end is a wide zone of larger, crowded, low% ycllow% rounded 
vemicco, not chkinotis ; a similar zone surrounds the base of the 
proboscis. On the inner surface of the longitudinal muscles are 
scattered, oblong, low, verruciform bodies, about ,5®"* long. The 
intestine is long and large, forming about 45 spiral turns, llie 
transverse muscles form thin narrow bands or lines, very near 
together. 

Wialageema Baroaii Greef. 

ThaloBBema Baronu Oreef, Acta Ac. Germ , zli, p. 151, 1879. Shipley in 
Willey’s ZM, Besoltg, part lil, p. 746, pi. xxxlii, figs, 1 and 7, 1899 ; Proc, 
Zo6l, Soc, London, ISM, p. 55 Belenka, Ohallenger Voy., Zodl., xili, p, 1. 

PlaVk V. FiocAx 9. 

Length, in life, in extension, 50 to 66«"", diameter 13 to t5««, 
but the form is very changeable. The color of the body was bluish- 
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green, fttripod longitudhtally with about eight bando of bright pink 
or light violet-red, these stripes being of nearly the same breadth as 
the green ones. Proboscis similar to the greenish parts of the body, 
but rather lighter, or more distinctly bluish, without stripes. 

The body, in expansion, was usually thick -fusiform or larger in 
front of the middle. The proboscis was usually short, stout and 
bjimt, but changeable ac(*ording to state of expansion. 

Three specimens were collected on one of the serpuline atoll*? near 
Hungry Bay, at a very low tide in March. They wore imbedded in 
loose sand and gravel. (A. H. V.) 

TU&BBLLARIA. 

PoLYCLAmX. 

Thysaiiosohn nigrum OirArd. 

Thysanogoon nigrum Girard, Proc. Boston Sue. Nat Hist, vol i\, p 137, 
1854 (from Cape Florida). 

Thymnozodn BroeUiif var nigrum Lang, Die Pol^oladen. Faima und Flora det* 
Golfea von Neapel, p. 535, 1884 

A large, nearly jet black species, thickly covered above with large 
obtuse or subacute, unequal papillce. 

Body broad, oblong-elliptical, m ith thin undulated margins, used 
actively in syrimmiiig. Tentacular lobes elongated, projecting 
upward and forward, deeply folded. A small, roundish or c«>rdate 
cerebral cluster of minute ocelli, surrounded by a small pale area. 
Whole dorsal side covered with rather closely crowded papillie, purl of 
which are much smaller than the others ; they are mostl} tapered 
and rather obtuse, but many are fusiform and subacute. 

Color usually nearly pure black, aometiincH with patches of dark 
gray and fine specks of white, and with faint yellowish reticulated 
lines anteriorly ; underside light smoky brown. PapilUv blackish, 
often tinged with greenish yellow. 

Iiength, in life, up to ; breadth, to 45'“”^. 

Castle Harbor and Harrington Sound, in May, usually found swim- 
ming actively at the surface, but wjmetimes living under stones 

It was called sea-devil” by some of the fishennen, probably 
owing to its black color. 

!Riysaaoao5A grissum V., «p. nov. 

Plate V. Fioiras 7 . 

Body usually oblong-elUptioal or ovate in extension, but change- 
able. Length to breadth often bb a : 1. Dorsal surface thickly cov- 
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ered with elongated, acute, unequal papill». Tentacular fold* prom* 
inent, not very near together. Cerebral ocelli form two slightly 
separated, small, nearly semicircular groups, surrounded by a pale 
area. Color of dorsal side mostly brownish gray, tinged with yel* 
low, and with a broad median stripe of white, on which the papillae 
are also white ; the other papillsB are spotted with orange, white, 
and dark brown. Tentacles gray, spotted with fiake^white. Qn 
their anterior edges there are, apparently, many minute black ocelli ; 
other black specks that may be ocelli form a row on the front margin, 
between the tentacles and on the lateral margins as far back as the 
cerebral ocelli, or farther. 

Length, 15 to 40““ ; breadth, 10 to 20‘““. 

Ilarrington Sound, under dead corals, in April. 

This may, perhaps, prove to be only a pale variety of 7! niffrum^ 
when a largei series can be studied, but aside fiom the difference in 
color, the separate groups of cerebral ocelli and the more prominent 
tentacles seem to be important characters. Only one specimen was 
taken. 

Paeudoceroa bioolor V , sp nov 

Plate V Fiouee 0 

Body broadly elliptical with very thin undulated edges. Pseudo- 
tentacles are broad, short, rounded folds with a deep sinus between 
them, and with numerous minute ocelli on their front edges. Far* 
tber back than the bases of the pseadotentacles there is a round 
median group of numerous small cerebral ocelli. Tbere are also 
two small light colored elevations. 

Color df the central area very dark, almost black, with acute 
lobes of the same color extending toward the margin, which is 
translucent white, tinged with gray. 

length, about ; breadth, 15®“, but the form is very change- 
able. 

Long Bird Island, under stones at low tide, April, lOoi (A.H. V.). 

Fseudoeeroe aureoliaeata T., sp. nov. 

Plate V, Fioube 6. 

Body broadly elliptical, with thin undulated margins, but very 
changeable in form. Pseadotentacles broadly folded, bearing numer- 
ous small ocelli on the margin ; rows of similar ocelli extend along 
the whole inargin of the body. A round cluster of small cerebral 
ocelli is situated anteriorly. 
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Color, above, in life, light purplish-brown or pur];>li8h fawn-color, 
irregularly spotted and specked with white, and with a median row 
of white spots or small blotches ; toward the margin is a row of 
greenish spots, about at the edge of the brown area. The margin is 
translucent white, with a narrow, bright, light orange line at the edge; 
Under side anteriorly specked with 6ake- white. 

I^ength, about 25*“"“ ; breadth, 1 H to 20‘“®. 

Long Bird Island, under stones just below lo^-tide, April 19, 
rare. 

Stylochua Bermudenais V., up. nor. 

Body oblong-elliptical in life, with thin undulated edges. Ten- 
tacles not long, rather far apart, situated about at the anterior fourth, 
conical ami subacute in extension, short and blunt in partial contrac- 
tion. Ocelli form a cluster in the base of each tentacle, and two or 
three marginal rows along the anterior part of the body, extending 
back past the middle. 

Color, above, grayish green on a white ground color. The greenish 
color forms specks and blotches over the surface, with the white 
ground-color showing between them, ami specked with flake- white. 
Just back of the tentacles there is a transverse row of thrive white 
spots, the median one the largest; under side white, mouth central. 

Lcmgth, 1 in extension ; breadth, s to 

narrington Sound, in shallow water, under corals, April 1 1, tool. 

The only specimen found was acci<lentally lost before a detailed 
figure had been made« The clusters of cerebral ocelli wen* not 
noted 

IHaoooelis binooulata V., gp. nov. 

Plats V. Fiourbs 3, 4. 

A long, narrow, very active and changeable species, with thin and 
much undulated edges ; anterior end generally obtusely rounded ; 
posterior end tapered. Breadth to length often as 1 to or s, in 
extension. 

The cerebral ocelli form two distinct round clusters, separated by 
a space greater than tfacir diameters. 

’No marginal ooelli could be seen in one specimen, but in others 
there seemed to be a row of very small ones anteriorly, 

Groundcolor, pale flesb-cotor ; light pink ; pale yellowish -orange ; 
or salmon, paler and translucent toward the margins ; a row of 
about 12 orange-brown, roundish spots along each side of the back, 
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about midway bet'ween the middle and the edges; outside and 
between these arc numerous small specks of the same color, A 
median pale gastric streak extends from the ocelli to near the pos- 
terior end ; it is usually bordered by a deeper colored, salmon or 
light orange band. 

The stomach is long and narrow, occupying most of the length of 
the body behind the eyes. It gives off, mostly at right angles, a 
largo number of narroAi, lateral, dendritic branches The pharynx 
is not very long, subeentral, lobulated 

Length in extension, up to or 40"“'* ; breadth, 0 to but it 
often contracted to a shorter and broader form.^ 

Under stones and dead corals, and in their devices, at low-tide, 
Long Bird Island, April 10th and liOth. It is a very active spheies 
and creeps mpidly into holes and crevices, when disturbed. 

This closely resembles, in color, general appearance, and in the 
cerebral eyes, the Lejyioplana Ahinoi of the Bay of Naples, as 
figured by Lang (Polycladen, p. 4H6, pi ii, figs. 2 and 's). But our 
specimens appeared to hav e a row of small, anterior marginal cK*elli, 
that are not present in the former. 

Bisoocelis cyclops V , sp nov 

Plate V. Fioxjee 1 

Body usually much elongated, rather narrow, with thin, more or 
less undulated margins ; antenor margin usually obtusely rounded ; 
posterior end often tapered. 

The two cerebral groups of ocelli are semicircular or semiellipti- 
cal and very close together, so that they seem to form a single, 
rather conspicuous, rounded or elliptical eye, of larger sisse than 
usual in this group. Around the front margin there are also two or 
three rows of minute ocelli, which extend somewhat farther back 
than the cerebral groups. 

Color of the body usually pale, translucent flesh-color or pale 
cream-color, but nearly white toward the margins ; there is a rather 
wide median dorsal stripe of orange-brown, made up of minute 
round brown specks ; similar specks are scattered over the whole 
surface, except near the edges, which are pale and translucent* 

One specimen was, in general, reddish brown, due to the color of 
the dendritic gastric branches showing through. Another was 
nearly white, specked with orange. The dark median gastric stripe 
16 often bordered with whitish. 

The mouth is far forward, only a little behind the eyes. 
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The probosoifl, which is often ejected in formalin solution, is large 
and clavate, four-lobed at the end, liJ to U*”™ long. 

Length, up to 75 to ; breadth, 10 to 1 iii extension ; it often 
contraotH into much shorter and broader forms. 

Harrington Sound, April 2Sth, on under side of dead corals, in 
shallow water. Castle Harbor, at Waterloo, low-tide, under stones, 
May 5th. The Scaur, under stones at low-tide, May. 

This species is here referred to the genus Discocelis with some 
doubt, for its anatomy has not yet been sufficiently studied. 

Trlgonoporus microps V., sp. uov. 

Plate V. Fiours 2. 

Body thin, usually long and nan*ow, very extensile and change- 
able, the edges usually much undulated and very thin ; both ends 
may be subacute in extension. When ftiUy extended the body is 
very narrow, the breadth being about one-sixth to one-eighth of the 
length. 

Cerebral clusters of ocelli are lacking ; but numerous minute 
ocelli are scattered over the anterior dorsal region and along the 
anterior margins, becoming much more numerous and crowded into 
several rows close to the anterior end. The stomach is very long, 
extending through most of the length of the body, and it gives off 
very numerous, nearly transverse, lateral branches, which are sub- 
divided into numerous dendritic branchlets. ' 

Color of the body pale flesh-color or cream-color, the stomach and 
its branches showing through as rather darker pale ocher or 
brownish markings. 

Length up to 5U or 00 ”^"' ; breadth, in extension, 5 to 

Castle Harbor and ‘^Tho Scaur,” under stones at low-tide; May 
1st to 5th. 

This species closely resembles 71 i^eiihalophihalma^ of the Gulf of 
Naples, (see Lang, Polycladen, p, 50‘1, pi. ii, fig. 1), in form and in 
the arrangement of the ocelli. The latter, however, difiFers in color 
and, apparently, in the relative length of the median gastric cavity, 
which is about ono-third tbe total length, yot when more fully 
studied they may prove to be identical. The internal reproductive 
organs of our species have not been studied, so that its generic 
position is not positively settled. I have placed it in Trigonoporus 
mainly because of its close resemblenoe to the Naples species, as to 
form of body and arrangement of the ocelli. In the latter the gas- 
tric streak is whitCi bordered and oontinued by orange-brown, other- 
wise tbe upper side is pale greenish gray. 
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lAptoplana Imtoalha Y. 

These Trans ^ p 595, filg* 9, t900. 

Numerous specimens of this species were taken in 1001, many of 
which differ from the typical form, in being more or less tinged 
with flesh-color or pale yellowish brown. For this variety it may 
be oonvonient to have a special name. No differences, except in 
color, were noticed. 

Var. tinota, no\ 

PtJiT* V Figure 8 

Color of dorsal surface pale flesh-color, light salmon-color, or pale 
brownish yellow, due to numerous minute specks of pigmeht scattered 
in the tissues ; margins paler ; not very translucent. In this sjiecles 
the principal or most conspicuous cerebral ocelli form a pair of round 
clusters, well apart, on slightly elevated veirucfe. There is a simple 
row of two or thi'ee ocelli behind the round groups and a crowded, 
usually curved row in front. The stomach is not very long. No 
marginal ocelli were observed. 

The form is very changeable and the species is very active, both 
in oi’eeping and swimming. 

Length up to 40 or 50®*® ; breadth, IK to 25®®. 

Long Bird Island; Harrington Sound; Castle Harbor, etc., under 
stones and corals. Common. 

NEMERTINA. 

Two or three additional species of Nemerteana were obtained iu 
1001, but they have not yet* been fully studied. 

The most interesting one was taken singly, two or three times, 
under stones, at low-tide. It was 150 to 175®® long, and about 4 or 
5®® broad. It was somewliat flattened, except anteriorly. Its color 
was bright orange or scarlet ; no eyes were seen. It appeared to be 
related to PoUa or TSnpolia, 

A species of Lineue was found in May by Mr. W. G. Van Name, 
among algm. in a rather brackish pond near Bailey Bay. It was 
dark grayish brown on the upper side, paler beneath, liength, 75 to 
100®®. It occurred in considerable numbers, but it has not yet been 
studied with care. 

"Wie terrestrial nemertean (TettmUmma agrhola W- Suhm) was 
found common in April, near Hungry Bay, under stones and burrow- 
ing in the soil like an earthworm. They were from 9 to 4 inches 
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long, when extended, but they are said to grow to the length of 6 
inches. They are quite active and can be kept alive for a long time 
in jars of moist earth. They occurred not only near the shore, but 
on the uplands where the soil was almost dry. The larger ones, in 
life, were dark grayish brown or slate-color along the back, but the 
smaller ones were nearly white. 

ANTHOZOA. 

AOTIKABIA. 

Ceriaathua natana V., sp. uov. 

Plate IX. Fioukb 6. 

Body in extension when swimming, rather long, bulbous or clavate 
near the base and enlarged rapidly close to the disk. Outer tenta- 
cles about subequal, tapered, not very long, thin, length usually 
less than one-half the diamoU*r of the disk ; they appear to form 
two or three rows. Inner or oral tentacles much smaller and more 
slender, about :i4, apparently forming two series, oaring to their 
alternate positions. 

Color of body orange-brown, tinged with yelloM\ Outer tentacles 
reddish brown, crossed by five or six bands of white ; disk yellowish 
around bases of tentacles with a brown spot in front of the base of 
each ; central part of disk bluish gray. Oral tentacles nearly white; 
mouth yellow, with lines of red running in from between the oral 
tentacles. 

Length, in life 110“*™; diameter of column, 10 to ; of disk 
and tentacles, 45™*“, length of outer tentacles, about JO™™, 

Cony Island, floating free among algie, March -JO, looi. (A. II. V.) 

Tills species, when kept in confinement, (^ould swim about aotivel;^ 
by expelling water from the pore in the bulbous base. Only one 
example was taken. The tentacles are much shorter than usual in 
this group. 

JBpicyntU oseultfera (Lesueur) Ver. 

« 

Vsrrill, these Trans., x, p. 556, 1900. 

.1 

tLAM VU. FiorBK 1. 

l^umeroug siNtcimens of this elegant actinian were obtained, some 
of them of latge sfae. These render it still more probable that this 
fWm is distinct from S. crue^era, for it seems to have a chnracter- 
pattern of colors. 
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The column Ib usually streaked with light red and pale pink^ muck 
as in cruci/era^ but the tentacles are longitudinally striped with 
green and white, one of the green stripes on the outside and two on 
the inside being dark green, while the lateral ones are light green ; 
there is often an inner median streak or spot of yellow or orange ; 
the bases are surrounded by dark green lines which run in on the 
disk as radial lines. The disk is generally lined or striped radially 
with green and white, variegated with orange and dark green spots. 
The lips are bright yellow, edged with greon. The suckers are 
bright red and form short rows on the upper part. 

There are usually only 6 or 112 of the primary and secondary ten* 
taoles that have more or less evident transverse mised ridges on the 
inner face of the tentacles. One of these usually occupies the inner 
end of each of the six infoldings of the disk. 

It IS sometimes 1 50****“ or more in diameter. 

Hungry Bay ; Castle Harboi ; Harrington Sound. It lives 
between stones and in crevices of rocks and corals. 

Lebrun f a Danw (D. & M.) Ver. 

Verrill, Amer Joiirn. Soi , vii, p 48, ftg 16, 1899, These rmus , x, p 666, 
pi IxviS, fig 8, pi lix, 8g 1, 1900 

PiiiATK VI Fiouaa 1. 

A number of large specimens of this species were obtained. They 
varied considerably in color, but none were distinctly green like 
those obtained in 1808. 

The column, tentacles, and disk were generally light yellowish 
brown or fawn-color. The branchife were usually darker brown, 
often light umber-brown or chocolate-brown. The tentacles often 
had pale tips. The gills in extension Were usually much longer than 
the tentacles ; they were much branched arboresoently, bat they bad 
few or no distinct rounded aororhagi. 

In this last character and in color they differed decidedly from 
the 1898 specimens, described and figured by me in 1900, and agreed 
nearly with X. neffleotaj as described by McMarricb, from the 
Bahamas. * 

Fhellia simplex V., sp, nov. 

Column slender, elongated, often vermiform, changeable, covered 
with a closely adherent, brownish or dirty epidermis, except close to 
each end. 

Tentacles about 94 ; inner ones slender, tapered but little, looger 
and larger than the outer ones, and equal to the diameter of the 
disk ; outer ones smalh 
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Color of disk usually buff, with white radii ; tentacles translucent 
buff with a broad proximal patch of flake-whiU*, beyond which there 
are two or three transverse bands of dark reddish brown. The 
lowest of these bands is W-shaped ; the others arc simple annula- 
tions. 

T^ength, in life, 18 to 24*"® ; diameter, 4 to 5®®. 

Long Bird Island, under stones at low*tidc, April J 9th ; also at 
Waterloo, Castle Harbor. 

This species has the aspect of an Sklujardsiuy but its basal disk is 
well developed. 

Phellia rufa Ver. 

These Trans., x, p. 567, pi. Ixvlii, ftg. 3, 1900. 

Platk VI, Figure 5. 

Numerous fine specimens of this species were found under stones 
in several localities, but it was particularly abundant and large at 
Waterloo, Castle Harbor, where the tidal streams from the adjacent 
caves flow out of tlie stony shores between tides. 

At the latter locality specimens very much larger than the types 
were obtained. Some of these, in life, were 7r> to loo®® long, and 
20 to JIO®® in diameter of body, with a correspondingly increased 
number of tentacles, which were often 00 to 120 ; the inner 12 are 
often erect and decidedly the largest The form of the body is very 
changeable. 

In nearly all cases the column is a deep brownish red or dull 
salmon-brown, and the tough eiudermis, which adheres very closely 
and extends nearly to the tentacles, is wrinkled in contraction. The 
disk and tentacles vary much in color, but aiv nearly always hand- 
somely variegated with red, salmon-brown, or purplish brown, and 
flake-white. The tentacles are generally banded with flake-white 
and often they have two or three W-shaped bands of dark pur]>1ish 
brown or reddish brown. The disk has radial stripes or spots of the 
same brown colors, alternating with white, or the brown spots may 
be V-shaped. 

Aipfasia tagetes (D. A M.) Andres. 

PnATE VI. Fmuaa 6. 

Verrlll, these Trans., x, p. 557, pi. Ixvti, fig. S, 1900. 

This species was fotind very common in 1901, and numerous 
marked variations in its colors were observed. 

Tfuirs. OoKif. Acad., Vql. XI. 


4 


October, 1901. 
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The most prolific locality was the mangrove awamp at “ Fairy 
Lands,” where it occurred in great numbers, in April, attached to 
the fallen and floating mangrove leaves and twigs At this place 
numerous coloi -varieties occurred. Many of the specimens had one 
or both of the directive tentacles longer than the rest and partially 
or wholly flake-wliite ; a band of white also <*iossed the disk in line 
with these tentacles. The other tentacles and disk were variously 
spotted and barred with flake-white ; most commonly the ground* 
color of the tentacles was pale umber-biown or greenish, crossed by 
two to five unequal half bauds and crescents of flake-white, on the 
inside. 

One nearly albino specimen occurred at Waterloo. This had a 
pale flesh-colored, translucent column, with wdiite specks abo\e The 
long, slender, acute tentacles were pale yellowish, crossed on the 
inside, mostly near the middle, with crescent-shaped, flake-w hite 
spots and intermediate specks ; disk pale, with radial flake-white 
specks and spots. 

Anomonia elegans V , sp nor. 

Plate VI. Fiuure 4 

Column smooth, in ordinary expansion short, cylindrical, expanded 
at the base and summit; basal disk large, with nmdulated edges. 
Tentacles not retractile, numerous, in three or four rows, the inner 
ones much the longer, about equal to the diameter of the disk, 
slender, but little tapered, obtuse. Disk usually depressed with the 
mouth raised, but it is very changeable. 

Color of column pale, brownish yellow or light fawn-color, some* 
times light orange ; tentacles light yellow or pale orange-yellow, 
with light purjde or pink tips, edged below w^ith whitish, and with 
a red basal line on each side and behind the base, and a triangular 
spot of whitish on the inner base in some cases ; lips light red or 
scarlet; inside of mouth darker red, with two whitish gonidial 
grooves ; disk yellowish, with narrow radial red or brown lines. 

Height of column, in life, J2 to ir)"'’"; diameter, 10 to 
length of longest tentacles, 10 to 12®®. 

Cony Island, March 26, I90l (A. H. V".). 

Castle Harbor, under stones at low-tide, in May. Bare. 

In color this resembles some varieties of Condylactis passiflora, 
but It has much more numerous and smaller tentacles than the young 
of that species of similar size. 
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Actinia melanaater V., sp. nov. 

Plat* VI. Fioubsb 2, 8. 

Colunin in life rather Hhort and hroad, nearly cylindrical, expanded 
at base, but probably capable of inuch greater elongation. Tenta- 
cles nuraerous (about 70), retractile, very une<pial, forming thn*e or 
more rows, the inner 21 much the largest and longest, tapered, a<*ute, 
arising well in from tlie edge of the disk ; outer ones not half as 
long and much smaller. Two gonidial grooves ; lips raised. 

C'olor of column, in life, dark reddish brown ; disk with a large, 
dark brown, stelliite centnd area, with about 24 tapered radii, which 
run out between the bases of the inner tentacles, and with narrow 
pale radial lines ; outer portion of disk, l»etween the brown radii, 
and inner bases of tentacle's light yellow. Tentacles, except at base, 
dark reddish brown, with a central lighter reddish brown stripe. 
Mouth red, the lips edged with bluish white. 

Specimens preserved in formalin have the following characters : 

Tentacles about IHi, long, tapered, acute, strongly sulcated in for- 
malin preparations, length of inner ones about half the diameter of 
the disk. They arc not very unequal; the inner 24 are, however, 
larger and longer than the rest and set in eonsiderably from the 
border of the disk, and rather swollen near the base. They form five 
cycles or more, and tM^em to stand in three or four rows. More or 
less of the outer ones are imperfectly developed and short. Below the 
tentacles there is a distinct fosse and a marginal fold. On the latter 
there is a circle of about 24 larger aerorhagi, alternating with smaller 
ones. The larger mies are prominent, verruciform, and slightly 
lobulate on the outer or lower side, hut apparently not perforated. 
The column below the margin, as preserved, is strongly veriniculate 
and silicate, with about 90 sulci, alternately larger and smaller. The 
ridges between the sulci are crossed irregularly and closely by strong 
transverse and oblique or zigzag wrinkles, giving them a vermicu- 
late appearance. No distinct suckers could he seen. 

Mouth has two strong gonidial grooves and numerous lateral folds. 

Diameter of disk as preserved, ; height of column, 2i)*’"*' ; 
length of tentacles, 10-1 5"'*”, 

Diameter of the column in life, 20 to ; its length, 40 to 
diameter of disk and tentacles, 40 to 60»®. 

Several specimens of this species were found at the entrance of 
Flagg^s Inlet^ deeply buried in crevices of the ledges, from which 
they could not be extracted except by cutting awaj" the rock. 
(A. a V.) 
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Condylacth pasB\flora (Duch. and Mich.), 

Buohasg. and Miohelotti, Oorall. Antilles, Snpl,, p. 81, pi. v, fig. 7. Verrill, 
tbefW) Trans., x, p. 555, 1900. 

Some adilitional color-varieties of this very common species were 
observed this year. The most remarkable one was a large specimen, 
over a foot in diameter when expanded, found at “SansSouci,” in 
the interstices of a sea-wall. In this the column was light red, as 
usual, but the tentacles were pea-green with bright blue tips, instead 
of the usual pink, magenta, or violet tips. The tentacles, as seen 
expanded, were large and swollen, three to four inches long, with 
enlarged, obtuse or swollen tips. 

Some pale or nearly albino specimens were also observed. The 
tips of the tentacles frequently lack the bright colors. 

Palythoa grandiflora Ver. 

Verrill, these Trans., x, p. 664, pi. Ixvlii, ftg. 6, 1901. 

Plat* VII. FiorR* 2. 

Vory extensive colonies of this species, several feoc across, were 
found between tides, at Waterloo, in the course of the tidal streams. 
These wore nearly uniform in color. The disk was fifenerally orange- 
brown or dark yellowish brown, with paler radii and tentaclos. A 
small portion of one of these groups was photographed while living 
and expanded, and this photograph is here reproduc(>d. 

OO&OOKIAOBA. 

Bnnicea atra V., sp. nov. 

Plate IX. Fiovrbs 4, 6. 

A black, rather large, much-branched species with the branches 
diohotomously divided, subparallel, often crooked, and very vari- 
able in size on the same speoimon. The edges of the large oaliolea 
are only a little raised, and generally have a small, acute, angular 
lower lip, which may he obsolete. Most of the branches arise from 
near the base ; many are rather long and cylindrical ; others are 
more or less olavate, some are tapered and not more than two-thirds 
as large as the average. The oalioles are variable in size and form ; 
the larger ones are usnally elliptical and rather close together. 

Height, 12 to 16 inches (800 to 400““); breadth of the clusters of 
branches, about the same; diameter of branches, 10 to 12**“' of 
oalioles, 0.6 to 1.6““. ’ 
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When living the color ib black, and when first taken from the 
sea the water, mixed with mnous, that drips from the branches is 
almost ink-black and imparts a black stain to one’s clothes and hands. 
This black coloring matter gives a black color to a large quantity of 
alcohol or formalin solution. 

When dried the coral is black or dark umber. The polyps are 
yellowish brown, large and long in expansion. They contract rather 
slowly, but completely. 

The spicules of the ccenenchyma (pi. ix) are mostly rather large 
and variable in form ; the most characteristic are moderately stout, 
roughly waited spindles, sometimes with a side-lobe or branch ; 
others are short thick spindles ; with these are many others of 
smaller siae. 

This species was taken in about eight feet of water at ‘‘The 
Reach,” where there is a rather strong tidal current. 

The siae and form of the calicles and slight development of their 
lower lip will distinguish this from the allied species. 

YerruoeUa gnuidis V., sp. nuv. 

Plats IX. Fiatmxs 2, 8. 

This is a large, dichotomously branched, arborescent, yellow 
species, that grows at least five feet high. 

The trunk is 12 to 13*“*" in diameter, and the axjH is round, very 
hard, calcareous, light brownish yellow. The ecenenchyma is rather 
thin, but hard, deep ocher-yellow, or inclining to orange-yellow. It 
forks repeatedly, so that there are numerous long and rather slender 
terminal branches, 12 to 18 inches long (300 to 450*"*") and 2 to 4*""' 
in diameter. The branches are somewhat flattened and occasionall]^ 
squarish, with a sulcation along each side. The verrucse, on the 
trunk and larger branches, are low and broadly rounded, about 1 to 
1*6*“*® in diameter, crowded in 3 or 4 rows on each side ; on the 
branehlets they are mostly in two alternating rows on each side and 
are more elevated ; their wider bases are in contact ; summit 
rounded. 

The spicules of tiie cmnenchyma (figure 3) are oraugo-colorod, and 
small ; the most abundant are short, strongly warted, double 
spindles ; with these are many short forms, not much longer than 
broad, with papillose ends ; several other smaller forms also occur. 

A single large specimen, five feet high, was brought up from the 
depth of about 100 feet, outside the North Reefs, on a fisherman’s 
hook, Hay, 1901. 
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POLYZOA. 

The following additional apooies of bryozoa have been noticed in 
the collections made this year. The nomenclature followed is that 
of Smitt, (Florida Bryozoa, 187‘i). See also Anutthia Ooodei Ver., 
described last spring (Amer. Journ. Science, xi, p. 329, Apr., 1901), 
but not figured, 

Zdmonea Atlantica Forbea. 

Smitt, Florida Bryozoa, p. 0, pi. ii, flg. 7. 

OflP the North Reefs, 16 fathoms. 

Xollia patellaria (Moll, as Eschara), 

Mollia jHfMlaria Smitt, op. cit.» p, 12, pi. ii, ftg. 72. 

Off the North Reefs, 10 fathoms. 

Porina subsuloata Smitt. 

Op. cit., p. 28, pi. vi, figs. 186-140. 

With the preceding. 

Porina plagiopora (Btislc). 

Lepmlia plagiopora Bosk, Crag Polyzoa, p. 44, pi. iv, flg. 5. 

Porina plagiopora Smitt, op. cit., p. 80, pi. vi, figs. 184, 185. 

With the preceding. 

Anarthropora minuaoula Smitt, 1867. 

Op. oit., p. 81, pi. vi, flig. 141. 

With the preceding. 

Gemellipora glabra Smitt. 

Op. cit, p. 87, pi. xi, flgB, 207-210. 

With the preceding. 

Hippotboa muoronata Smitt. 

Op, oit., p. 45, pi. viii, fllg. 169. 

On under side of corals, shallow water. 

Lapralia edaz Busk. 

OelUpora ednx Busk, Crag Polyzoa, p. 59, pi. lx, flg. 6, pi. xxll, flg. 8. 

LepraUa bOm Smitt, op. cit., p. 68, pi, xi, flgs. 220-225. 

On under side of corals, shallow water. 

OeMepora ayieularia. 

Smitt» op. oit, p. 58, pi. ix, flgs. 198-198. 

Off North Reefs, on VerruceUay 16 fathoms. 
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ENTEROPNEU8TA. 

Balanoglo»su», i^p. 

A MpceieR of BalauogloHsuH wan found thiw year burrowin^y in the 
saiubiiatR on the norih side of Long Bird Island. It was about 
150"'«‘ ill length. Its eolor was oeher*yellow to dull orange-brown. 
Its strueture has not yet been studied witl) eare. No speeies of this 
grouj) has hitherto been reported from the Uernuidas. 

LEPTOCARDIA. 

B ranch iostoma Curibfpum 8und Laneelet. 

Buudevalb Olfere, Vet. Akad. Forhandl , xn» 1858 Andrews, Synopsis 
Studies Biol Tjib , Johns Hopkins Hniv., v, 4, p 240, 1898. Jord and 
Everm , Kishos Amer , 1, p 8, 1896 

llilherto no loeality for this Aniphio.tue has been know'n at Ber- 
muda except on the west side of the inlet at the Flatts, wdiere it was 
first discovered by Mr. Goode, in 1876. This year dredged it on 



Figure 4 ^Lain rlet (B\ anrhioHiuma (Vo itsnoM). x 1 

a bottom of hard shell-sand and mud, in Castle liarbor, about one- 
half a mile north of Castle Island, in 16 to 20 feet of water. Tliis is 
also one of the localities for Strombus ifigas. Another similar 
locality, near Tucker’s Island, in Great Sound, where Utromhutt 
gigae is found, would very likely also yield the lancelct. 

FISHSa 

Caroharinua platyodon (Poey). Shark 

SquaUiH platyodim Poey, Momorias, ii, p 881, 1861. 

Cai'ch^rUtB plat yodon Jordan and Gilbert, Proc. U. S Nat, Mue., p. 248, 188‘i 
Carohartnus platyodon Jord. and Ever., Fiehes N. Amer., 1, p 80, 1890 

A dead s[>ecimen of this species, about four feci long, w'as found 
on the south beach near Tuckerstown, in April. It was badly 
decomposed and only some teeth could be preseived. From these 
the species has boon identified by Mr. Samuel Oarman. The color of 
the tipper side was gi'ayish blue ; white below. 

It has been recorded from Cuba, Texas, and the Gulf of Mexico, 
where it grows to a much larger sixe (10 to 15 feet long). 
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P«6udotoaru« giutoamaiA (Cnv.). Gireen Parrot Fish. 

BearM gueteamaia Our., Beg. Auim., ed. ii, rol. ii, p. 365, 1829. 
jP$eudo8taru8 guacamaia Jordan and Brer., Fishes North Amer , ii, p. 1657 ; 
iv, pi. 346, Og. 617. Evermann and Marsh, Fishee and Fisheries of Porto 
Rioo, p. 245, fig. 68, 1900. 

Many apecimens of this species were found among the dead fishes 
on the beach of Long Bird Island, early in March, 1901. The tur- 
quois^blue teeth were conspicuous. No other paits could be saved. 
(Coll. A. H. V.) 

Xques lanoeolatus (Linn4) Gunth. Quapena. Ribbon Fish 

Cha^todan lanceolatun Linn4, Syst. Nat., ed. x, p. 277, 1758. 

Equ€8 halteatuB Cuvier, Beg. Anim , ed 2, ii, pi. xxix, fig. 2, 1829. 

JBqu4$ lanceolatuB Gunther, Oatal. Fishes, ii, p. 279, 1860. Jordan and Evertn., 
Fishes N. Amer., ii, p. 1489, 1898. 



Figure 5. — ^Ribbon Fish. Equea laneeolatua. 

One specimen, retaining its characteristic color-marks, was found 
among the dead fishes cast on the beach near Hamilton early in 
March, 1901, (A. IL V.) 

Mupomaoeutrus fiuaoua (Cuv. and Val.) J. and Ever. Maria Molly Brown 
Oook-eye Pilot. 

Pomacentrua fuii<!U8 Ouv. and Val., Hist Nat Pais., v, p, 482, 1880. 
JBupomacmtrua fuacua Jord. and Everm., Fishes N. Amer., ii, p. 1552, 1898. 
Everm. and Marsh, Fishes of Porto Bioo, p. 224, pi zxvii, colored, 1900. 

Common in the mangrove swamp at Hungry Bay, April, 1901. 
<A. H. V,) 

flcomberomonui maoulatua (Mitch.). Spanish Mackerel. Oarita. 

SwmJbar in<toutatua Mitchell, Trana. JAt and Phil. Soo. N. York, i, p. 426, 
1616. 

Soamhei'omiOrua maeutatua Jordan and Ever., Fishes N. Am., i, p. 874, Iv, pi. 
oxxxiv, fig. 868. Everm. and Marsh, Fishes Porto Rioo, p. 128, pi vi 
(colored), 1000, 

I was told by some of the inhabitants that this species is oc(*a- 
sioually taken, but I saw no specimens. 
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Lycodontie funebris (Ranz.) J. and Ever. 

Green Moray. Blaok Moray. 

<J^ymnothoraie funubrU Rancaui, Nov. Com. Ac. Sci. Bonon., tv, p. 76. 184<), 
Brazil. 

L^odantis funebris J. and Ever., Ftahea N. Amer., i, p. 806, 1896. Ever, 
and Marab, op. cit., p. 77, 1900. 

One* specimen of this apeoies was found among the dead fishes on 
the shore, early in March. I have seen two large living speci- 
mens in the New York Aquarium, brought from Bermuda by Prof. 
C. E. Bristol and party, in 1899. 

REPTILES. 

Aziolia prinoipalic (linnd). Blue-tailed Lizard. American Chameleon. 

Anolis Carolinensis Dam. and Bibron. 

Platk I. Figurs 5. 

A single specimen of this small lizard was recently found in a jar 
containing a mixed lot of marine invertebrates collected by Mr. (». 
Brown Goode, at Bermuda, in 1876. 

The only label was ‘‘ Bermuda,” in Mr. Goode’s handwriting. As 
the specimens in the jar had never been assorted/and all the other 
things were common Bermudian species, we must infer that the 
locality label is correct. But since there is no special note in 
respect to the lizard, it is quite possible that Mr. Goode knew that it 
had been carried to Bermuda, in captivity. It is possible, however, 
that he did not distinguish it from the young of the common Ber- 
muda species and for that reason made no s}H^ciaI note of it. No 
other example has occurred, so far as I know, but that proves wry 
little, for no systematic search for reptiles has been made by any 
one in Bermuda. 

Mr. Samuel Garmau has compared this specimen with those taken 
in the southern United States and Cuba, and finds no differences 
whatever. 

It is quite possible that it has recently been introduced into Ber- 
muda, either accidentally or intentionally, and that it has become 
locally naturalized there, in small numbers, like several foreign 
birds. This lizard was first mentioned by me in the Amer. Jouriu 
Soi., xi, p. 330, April, 1001. 
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BIRDS. 

A li«t of 17 Bp<»cies of birds that have been recently added to tlie 
fauna lias been published by Mr. A. 11. Verrill.^ 

Of these, five species are recent successful introductions by ooni- 
rnerce, either intentional or accidental. These are the American 
Ooldfineh, the European Goldfinch, the European Tree-Sparrow, the 
Wheatear, and tlie Mockingbird, all of whieli are now resident 
and breed. The others (12) are rare migrants that probably do not 
breed there, though it is possible that the Red-billed Tropic Bird, 

* Amer. Jmim, Sci., xii, p. 64, for July (issued June 22<1 to 28th), 1901, He 
has also printed a more detailed arth le in The Osprey,” v, pp. 88-85, for June, 
1901 , with fitpires of the three following species and ot the Troi»ic Bird, photo- 
graphed from life. In these articles he has described the Bermuda Cardinal 
Bird and the Blue Bird os new subspecies, jiecuUar to Bermuda. The Cardinal 
Bird is named CardinaU$ cardinalis Honiertth ; the Blue Bird, Siatia tialis 
mudenMs ; the Ground Dove, ColumbigaUina pagserina Batiamensin, 

Outram Bangs and Thos. S. Bradlee have also published a paper rm the Birds 
of Bermuda in The Auk ” for July, 1901, pp. 249-257, in which new names are 
given to some of these birds and others. 

They name the Ground Dove, CotmnbigaHinu hennudiana ; the White-eyed 
Vireo, FtVeo bermudianuB ; the Catbird, Galeogrttpies ftermvdmnuB ; the CardinaU 
Cardxnalin bermudianuB. 

Mr. Verrill’s article appears to have been published a tew days earlier than 
the latter. 

To me it seems quite useless to regard these very slightly differentiated forms 
as distinct ‘‘species.” The differences noted, especially in the Ground Dove, 
Catbird, and Vireo, are trivial and scarcely sufficient to constitute mrictfeg. To 
consider them as “subspecies” is certainly a sufficient strain on the much- 
stretched meaning of the term “subspecies.” 1 should, therefore, call them 
mere local varieties, scarcely differentiated. 

In respect to the Ground Dove, there are reasons for believing that it was intro- 
duced to Bermuda from the Bahamas, since the settlement of the Islands, like 
many other things. Hone of the earlier writers mentioned it in the Usts of 
birds that they gave. This would hardly have been the cose had it been 
present, for it is exceedingly tame and familiar, 

A. K, Fisher, Bird Lore, Oct., 1901, p. 178, states that the original Motacilia 
Linn4, ed. x, p, 187, was from Bermuda. This is not true. He gave it as 
from “Bermudis Sl America oalidore.” He also quotes Catesby, Hist. Caro- 
lina, etc., p. 47, pi. 47, 1781. Catesby says that he had seen it in “Carolina, 
Virginia, Haryland, and the Bermudas.** But he states in his preface that his 
birds were mostly drawn in Carolina and Georgia, where he spent several years 
in drawing them. 4 few were drawn in the Bahamas, Where he spent about a 
year, mostly on the fishes and planhi. He does not say that he made any 
drawings in Bermuda, where he probably made a mere passing visit. The 
Bluebird does not occur in the Bahamas. His figure clearly represents the com- 
mon North imevican variety. 
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of which a few were »een, may breed in sniall numbers with the 
common species. I may add that the European Starling has been 
taken several times, and may have become naturalized, but if so it 
is still rare. 


MAMMALS. 

Fhoca vetuUuaf (Linn^). Oontiuon Harbor Seal 

A seal, apparently of this sj)ecieH, has been taken at Bermuda. A 
skin is still preserved in the local collection made by the late Mr. 
Bartrani, at St, Georges. It may, however, be the young of the 
West Indian seal. 

Orca gladiator Gray—Orca orca (Liimo). Killer. 



Figure 6. — Killer 

I was told by fishermen that this species is occasionally seen in 
Bermuda w’aters. 

f 

Orampua griaaua Cuvier Grampus. 

This species is also found in Bermuda waters, according to the 
local whalers. 

Delphixiua delphis (Linn^). Dolphin. 

This common oceanic dolpliin also occurs iu the waters around the 
Bermudas and should be cousidered as belonging to its fauna. 

Probably several other related cetaceans occur, more or less fre- 
quently, in the vicinity of the islands. 

While we were at Bermuda, in April, 1901, a small sperm w^hale, 
about 80 feet long, was captured and brought to 8t. Georges, where 
it was put on exhibition for a few days. 

Sperm whales are not rare in the waters a few miles from Ber- 
muda, but they are far less common than they were formerly. 

The Biscay Right Whale (Balwna cimrctica Cope =2^. Bis- 
oayeneiB Gervais) is now very rare in these waters, where it was 
once common. 
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KXPLANATIOK OF PLATES. 

Plate I. 

Figure bttuberculaius^ var. Sermuderms V , new var. Photog. fhxn life, 

xlf. 

Figure 2 — i%ifypocMa epeciahitia (Herbet). Photog. from life, x 1 J. 

Figure B»-^Paguriaa tnaignis (Sausfmre) Benedict srPefrocMru^ tnaignia^ rol, x, p 5*? 8. 

figure 4 •^Calcinue aulcatua Edw. Photog. from life. Natural size. 

Figure 5. — AnoUa prineipalia (L ). Dorsal view of head and neck of a Bermuda speci- 
men. Photog. from nature, x S. 

Figures 6a, h — Holothwia Ratkhuni Lamp. Photog. of two Itring specimens i. 

Figure 7.— The same. Tentacles expanded. Drawn from life, x 1}, 

Plate TI. 

figure 1. — Oycloia Bairdii Stimp. Photog. from life, x IJ. 

Figure 2. — The same. Front view. Photog. from life. About natural size. 

Figure 8. — Ophiol^ia paueiapina U. and Tr. See vol. x, p. 686, Enlarged. 

Figures 4a, ib.--^I)oiabrifara virena V., sp. hot. Dorsal and ventral sides of the shell, 
Photog. from nature. Natural aize. 

Figures 6a, 66. — The same. Shell of another speolmen. Dorsal and ventral sides. 
Natural size. 

Figures 6a, Bh.^JOolabtHfara aacifera. Shell, dorsal and ventral sldea Photog from 
nature. Natural sizp« 


Plate III. 

Figure 1.— lameWtdorif miniata V., sp. nov. Typo. Prom life, x 8. 

Fifpire X---Ihlabtifaraaaeifara, Dorsal side. From life. f. 

Figure 3. — Ththya (Aplyaia) dactylomeia Rang. Dorsal side. Photog. from living 
specimen. 

Figure 4.— Ibfhya (Aplyaia) tarda V., sp. nov. Type. From life. Natural size. 
Figure 4a.— The same. Shell. Dorsal side. 

Figure 46.— The same. Shell. Ventral side. f. 

Figure 6.— JW6ya (Aplyaia) morio V., sp. nov. Type. From life. J. 

Figure 6a.— The same. Shell. Dorsal side. f. 

Figure 6.— ift<noffia inaanapicUn V.. sp. nov. iyye. Dorsal side. From life x 16. 

Plate IV. 

Figure l.-^Elyaia flam V., sp nov. Type. Dorsal side From life, x 2*. 

Figure 2.— Arfyat'o ptetoV., sp nov. Typo. Two specimens. From life. x2i. 
Figure 8.— papitfcw V., sp. nov. Type. Side view. From Ufa. x8J. 
Figure 4,— -JS’fystd «tt6(irfiafa Ver.. sp. nov. Typo. From nature. xl|. 

Figure 6,— emata (Swain) Ver. Dorsal view, with side-flaps etpanded. From 
life. I natural size. 

Figure B,*'-PheaUna GhaUngii V,, sp. nov. Type. From life. 

Figure ^,<^lMmattiioria f oHvacaa Ver. Dorsal view. From life, x 8. 

Figures 8a, 6.-i:amf«id6rw faefw Type, Dorsal and side views. x8. 
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Figure 9 . — Lamellidoria aureopunctnta V., ip, nov. Type. Side view. From life. 
xS. 

Figure 10 . — Pleurohranehopsia niveue V., ip. nov. Type. Side view. From life. 

xl|. 

Figure 11 . — Volabrifera virtnB V., ip. nov. Type. Doreal side. Photog. from a liv- 
ing Rpecimen, H. 

Figure 12. — Dolabr\fei'a attcijeja. DorHal Hide. Photog. from life. Natural size. 

PhATB V. 

Figure 1 . — Dtscoeelta cyclopn V , ap. uov Type. Drawn from life, x 2. 

Figure 2. — Trigonoporua microp’i V., ep. nov. Type. Drawn from life, x 2. 

Figure 3 . — Dutcocelia binorulata V., ap. nov. Type. Drawn from life, x 2. 

Figure 4.— The same. Typo. Drawn from life, x 2. 

Figure 6 — Paefhdoceroa hicolor V., «p. nov. Type. Drawn from life, x If, 

Figure 6 , — Paaudoceroa auieohntata V., »p. nov. Type. Drawn from life, x 1| 

Figure I.^Thyaanozoim grtaeum V., ap. nov. Type. Drawn from life. Natural aiz© 

Figure 8 . — Leptoplana lacfoalha Ver., var. tinc(a V. Drawn from life, x 1^. 

Figure 9 — Thalaaaema Baronii Greof. Photog. from a colored drawing from life. 
Natural aize 

Figure 10.— <7oJ/ingta ehngata Ver., vol. x, p. 070. Type. Photog. from nature, x 2. 

P1.ATK VI. 

Figure 1 ^Lebnmia Panoi (D. & M.) Ver Side view. Photog. of a living apeoi- 
meu. 

Figure 2 . — Aciinta melanaater V,, sp. nov. Type. From llfo. Natural size. 

Figure 3. — The same. Photog. of a living apecimen. 

Figure 4 , — Anamonia elegans V , ap. uov. Typo. Specimen with the Btoroodwum 
protruded from the mouth, x 1^. ^ 

Figure 6 . — Phfllta rufa Ver, From life. \ 

Figure 0. — A^taaia tagetea (D. and M.) Andrea. Photograph from life of two apech 
mens attached to flouting mangrove leaves. A)>ODt | natural aissc. 

Platk VII. 

Figure 1 . — JEpicyatia oaaUifera (Lea.) Ver. Photog. from a living speolnion. 

Figure 2.^Palyt?ioa grundiflora Ver. Photog. of a living group in expunaion. Nat- 
ural sice. 

Plate VUI. 

Figure 1 . — Alhmaa oxyaphthalma Miors. (See errata.) Photog. from a preaorvod 
spocimen. f. 

Figure 2.— C7i6a»ianw VerriUH Rathbnn, 1901. Type. Photog. from nature. Loft 
aide. X 4. 

Figure 8. — The same. Another apocimen. Doraal. x 

Figure 4. — Cyamu8f€UfcicHlaria V., up, nov. Type. Photog, from nature, x 4. 

Figure b.-^Faltaeia proicch<ma Bohmarda. Photog. from a living specimen, f-. 

Figure 6.— Plpcffwarfo regalia Vor., ap. nov. Type, with tube. Photog. from a pre- 
served apedmen* Bide view. |. 

Figiire t.-^The same. Another apeoimen. f. 

Figures 8^ 9 . — Gaiophragmua imbrkatua Sowerby. Two apeoimeua. Photog. from 
nature, x 2^. 
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PUTJS TX. 

Figure 1 a.— F«f ritcW/a grandis V., sp. nov. Part of a terminal branch of the tyj)e. 
Front view, x 14 . 

Figure 16 — Part of a large branch. Front view. Pholog. from nature, x U. 
Figure 2.“— The same. Part of one of the larger branchcH, won edgewise, x 1 
Figure 3.— The same. Spiculea, vaiioiw forma. Camera drawinga. xl70. 

Figure 4a, 6 . — Wmxcm aira V., sp. nov. Tyjie. Distal portions of two branchea 
from one specimen. About } natural size. 

Figure 6.— The same specimen. Group of spicules of various kinds. From camera 
drawinga, x 17. 

Figure 6 . — Cenanthus mfans V., gp. nov. Type. Side view From life. i. 

Figure 'l.^^Polycarpa mulUphiala Ver. One of the gonads. Much enlarged See 
vol. X, p. 691, 

Figure 8. — J^Pyela partita (Stirap.), from the New England coast See vol. x, p 588. 
Gonads much enlarged. 

[All the figures on the above plates arc from photographs and drawings by Mr. 
A. Hyatt Verrill ] 


EHRATA. 

Page 17, line 1. For Pericera sulparalkla^ read Macroccehmn suhparalUlwn Miers 
Page 18, line 8 from bottom. For Atbunea oxycfphala, read Albunea oxyophthalma 
Miers. 

Page 36, line 21. For Bktumena^ read BUtuneria, 

Page 35, Hoe 22. The undeterminod heliooid shell may be Heltcim lucida (Drap ) of 
southern Europe. 



Ill# — Variations and Nomkncdature of Bermudian, West 
Indian and Brazilian Keef Corat.s, whh notes on various 
Ind<i-Pa(tfiu Corals. 

By a. E. Vkrrill. 

1'ho following obsorvalioiiK on a few of the eommon reef corals of 
the West iTidian fauna are some of the results of my studies of the 
reef corals continued during the past forty years. During this 
j)eriod I have examined nearly all of the important collections of 
corals in the Unite<l States, including the types of Dana and (others.'*' 
I have also had ojtportunities to study, in life, and to collect large 
series of several of the species here disciibsed. 

The nomenclature of many of the corals is still unsettled. This is 
due largely to the natural diftieulties of the subject. Perhaps there 
is no other group iu which it is more difficult to determine the truo 
characters of the genera and species and the actual limitK of their 
variatiouH. These difficulties cannot he overcome except hy huig 
and careful studies of large series of specimens of all ages and forms, 
grown under many diverse conditions. (JckmI series of but few 
species can be found in most museums, even at the present time. 
Formerly, when most of the species were first described, series of 
specimens were generally unknown, and most of fhe species were 
described from a single specdmen, oi from very few, and these were 
often so beaeli-worn as to be nearly worlhless for such a purpose. 

In addition to these natural difficulties, the early literature is very 
unsatisfactory, for numerous species were often confounded under a 
single name, and a genus was often equivalent to one or several 
families, or even to the whole order. 

In subdividing the old groups, later writers did not always take 
sufficient pains to follow the onlinary rnles of zoological nomencla- 
ture, even ill some cases when there could have been no reasonable 
doubt of the identity of the species and genera of the early writers. 

^ Amoua tlie oollectiouB stadied by me are those of the Museum of Compara- 
tSve Zoblogy, which 1 labelled and catalogued many yearn ago; those of the U S. 
Nat. Museum, including moat oi Dana’s types; those of the Museum of Yule 
University, also iucluding many types of Dana and others ; those of tlie Ameri- 
can Museum, New York City; those of Professor Ward of Rochester, N. Y., 
now in the Field Columbian Museniu of Chicago , of the Pealwxly Acad. Science, 
Salem, Maas. ; of the Boston Society of Natural History, and many others. 
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The diagnoses of the Linnaaan species are vety poor and imperfect, 
and have led to much confusion. The longer des(Tiption8 of Pallas 
(1760) are excellent for that period. 

In this article I have treated many of those genera and species 
that are among the most confused, but have not attempted to discuss 
all such cases, even among West Indian corals. 

Mr. Vaughan (op. oit., 1901) has referred to the very poor charac- 
ter of the works of Duchassaing and Miehelotti on the West Indian 
corals, which have led to much confusion and have very much 
retarded the elucidation of the synonymy. My own opinion of 
their wwks are entirely harmonious with Mr. Vaughan^s. Fortu- 
nately Mr. Vaughan has been able to study the types of these authors 
that are in the Museum of Turin, and therefore be has been able to 
rectify many of their mistakes. In such cases I can but follow his 
determinations of their species, for I have not seen the types. J 
have, however, formerly studied a collection of corals sent to the 
Museum of Comparative Zoology by Duchassaing, as examples of 
their species. But I foiind that in very many eases the specimens 
sent did not at all resemble the species described utider the same 
names, and eoticluded that Mr. Duchassaing himself was unable to 
identify their species 

Mr. Vaughan has also recently studied some of the types of 
Ehrenberg and of Edwards and Hairne, and has thus l)een able to 
correct several errors. 

That the nomenclature adopted by Dana, Edwards and Haime, and 
other standard authors is not in accordance with the strict rules of 
priority in 2o5log]cal nomenclature, has l>een well known to roe and 
others for many years.**' Personally, however, I should have preferred 
to have left the current names undisturbed, considering that long 
usage gives sanction to many slight irregularities of this kind, in the 
earlier writings, and I have hitherto avoided making many changes 
in current names for such strictly technical reasons. 

* I do not share the opinion expressed by Mr. Vaughan (op. oit,, p. 4) that 
M.-Sdw. and Haitne were influenced by unworthy motives, or autoeratio ideas. 
Nor would I accuse them of ohanging names arbitrarily*’ or through Ignor- 
ance.” They did not hold precisely the same views of the rules of nomenclature 

that Mr. Vaughan follows, but they were in accord with the best usage of their 
period and country. Their great works are monuments of long, laborious, and 
faithful study, eontinued for over twelve years, and embracing all known corals. 
Thai they made a few mistakes is natural. We are all liable to do that. No 
one is infallible. I And it neoessaiy to change Ifl out of the 28 names of corals 
in Hr. Vaughan’s revlaed list, p. 8. 
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But several recent writers, especially Mr. Gregory and Mr. 
Vaughan, have seen fit to make several radical innovations of this 
kind, changing the* long current names of various geiieia and species 
to make them comply with more rigid modern lulos of priority. 

In a number of cases, howe\er, they have been unfortunate in 
choosing or adopting the new names, so that their nomenclature has, 
in such instances, no more permanent foundations than the older ones 
they displaced, as uill be shown later 
Therefore, 1 have thought it desiiable to look more deeply into 
this subject, and to go as n<‘arly as possible to the root of the matter, 
and so have made several necessary changes that otherwise I should 
have chosen to have loft untouched. 

The changes in the application of the names Mmandt ina^ Ma^an- 
dra, Maniriua, Madrepora, Acropora^ Faeiten^ etc., are among the 
nunv notable instances of this kind, flowever, if they must be made, 
the sooner the better. 


MADREPORARIA. 

Family Mnandxidae Vcr., nom uov 

MtranffnnificB Verrill, Comm Efwcx lust., v, p 82, 1888 

This family is intended to include all those meandriiiiform genera 
in wfiich the zobids remain more or less united in series, and when 
living do not in ex])ansion raise the disk above the calieiiial walls or 
collines, and the astreiform corals that increase by fission. 

The coral may have the calicinal centers scarcely distinct, along 
the bottom of more or less elongated calicinal grooves, ami the tenta- 
cles not in circles around the mouths (subfamily Jfaandrincp). Or 
they may be perfectly distinct and marked by the radiating arrange- 
ment of the septa, as well as by the? aggregations of the eoluinella, 
and the tentacles forming circles, {Tt^aQhyphyHinfjp^ Farit ina^) 

The septa are rather finely dentate or serrulate and Jiave a jmliform 
lobe, with an emargination at>ove it which marks the situation of the 
tentacles and border of the disk. The increase is chiefly by contin- 
uous incomplete fission, but in many cases exothecal budding also 
occurs (see pp 88, 71). Most of the corals in this family are massive 
and iwimc grow to great size. Nearly all are tropical reef-builders. 
The new name of the family is due to the neoessary transfer of the 
name Memndrina to the family JEusmillidtp^ (see p. 08, note). 

TnA^s. Co»N. Aoad , Vol. XI. 5 Octobke, 1001. 
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Subfamily XaMuidrinn Ver., nom. nov. 

Mffiandriform corals with iiidiBtiiiet calicinal centers and oonflnent 
xoOids, Tentacles moHtly in j)arallel rows. 

Hasandra Oken (emencled.) Type, Af. labyHnthiformiH (L.). Brain Corals.’* 

Mycediiim (pars) Browne, Civil and Nat. Hist. Jamaica, 1756; ed. 2, 1789, 
{non Oken). 

Ma>am1ra (pars) Oken, I^elirb. Natnrg., p. 70, 1815. 

Meandrina (pars) Lam., ii, p. 344, 1816, (not of 1801.) 

i/tmndryt (pars)-hManudna (pars) Ehreiiberg, Corall Roth. Meeres, pp. 99, 
101, 1884. 

Menndrtna + Manicina (pars) Dona, ZoOpb. Expl Exp., 1846. 

kfcrandrina 4- Ccstoria + Manicina -f Diplona + l^cptoria ( pars) Edw and Haime, 
Hist. Nat. Corall., ii, pp. 888-401, 1857 

Fiat ygy ra ^ Diploria ^ Mon icina Vanghan, Fouail (^ral» of Cnracau, etc, 
Samml. Geol Reicha-Mua., Leiden, rter. 2, ii, i, pp. 45, 48, 1901. 

A Study of large series of various species of the above so-calltMl 
genera, during many years, has oonvineed me that they should all be 
reunited into one genus, which would thus correspond more nearly 
with the genus Meandrina Lara. (I BIO) and to Meandrina of Dana 
•f Manicina^ pars. 

If it be necessary to restrict Msandrina^ (Lam., IBOi) to the type 
meandrites {lj.)szpectinata Lam., as claimed by Vaughbn and others, 
the next generic name, in order of publication, would be Sfrmudra 
of Oken, 1815, in which the first species {areola=zManMfUi areolata^ 
authors), as well as the second and fourth, belongs to this group, 
Ehrcnberg, also, definitely adopted this name nearly in the sense 
used here. Vaughan arbitrarily chooses to assume that Jf. mean- 
drites should be considered the type of M^mndra^ and therefore 
places that name as a synonym of Meandrina. This is not logical 
and is contrary to his method of reasoning in other similar cases 
{e. g. Fa\>ites Link, on p, 23). 

* la establishing the genus Meandrina in 1801 (Syet An., p. 873) Lamaxok 
named but one speoies, M, pseUmfa^ssMadmpara nicandritss L.; EUie and Sdl.» 
which may properly be the type, though he added many other species in 1816. 
If.-Edw. and Haime referred to these facts (Corall., ii. p. 889), but preferred to 
take for the type JIT. JUogmna, on the ground that denticulated septa was given 
by Lamarck (1801) as a character of the genus. 

It is certainly a legitimate questiem lor doubt, whether the characters given to 
a genus are not of more importance than the particular species cited as an 
example by the older writers, who did not usually give them as types*’ in the 
modem sense. 
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As a matter of fact, one of the meandrites group was included 
by Oken in this genus by mere accident, it being erroneously referred 
to as a variety of a true Misandra (iff. lahijrinthiformis (L.) = 
Diphria)y while the four other species are of the Diploria and 
Ci^doria groups. Moreover, he founded, in the same work, a new 
genus (/^cc^fni<i) for the meandrites This of itself A\ou]d 

show that he did not intend to include fnenmlritts in Mwandra. Tlie 
fact that a eo}>ied figuie of meandrites was given, as an example, 
has no sjiecial significance in this case, lor the publisher of such 
general works, rather than the author, is in many ca8t»s responsible 
for the selection of the illustrations, which, as is well known, are 
often misleading. 

It would he far more consistent and correct to take either the first 
species {M. areola^^areolafa)^ or else the second si>ccies mentioned, 
for the type of Mimudra. Meandrites had already been eliminated 
by Lamarck, as Vaughan hiinsidf admits, when he named it as the 
type of MeandruKty in IHOI. But Ehnnbeig (lHi4), in adopting 
the genus Mceandra^ used it in nearly the sense non pioposed, 
though he eliminated Oken’s first sj)ecies, referring it erroneously 
to his new genus Manicma^ which, as understood by him, included 
Pleroijyra and also Colpophyllia E. and IL (See note, p h5.) 
PUityyyra was used by Ehrenberg as a subgenus of Mceandra. It 
included Ctehria, Diploria^ and Leptoria E. and IL, or the whole 
of his Mmundra except Dendrogyra. Therefore if is a synonym of 
Mmandra proper. 

These eliminations of two of Oken’s species clearly leave, as the 
real available type, M. lahyrinthiformis {\A\m^)::zJ)iploria cerebri- 
formis E and H., which is var. a. of Oken^s second species "inhere- 
fore, should others still prefer to consider tlie latter the type of a 
special genus, on account of its usually double ridges, it should be 
called Mmandra lahyrinthifor}nis{h.) Oken, but for those who do not 
thus restrict the Linmean name it should be Mmandra implicata 
(Bills and Sol), or else M. rerebri/ormis. The forms Stokesi (E. 
and H.) and geographica Whitf., are mere growth-variations in the 
forms of the ridges and grooves. 

The characters that have been used by authors to separate 
Mmandrina E* and H., Diphria^ Cadoriay and Manhina are due 
only to slightly different modes of growth. ITiese several forms do 
not show any structural differences, such as should characterise 
genera. Young examples of Diploria can scarcely be distinguished 
from Manieina, of similar age, even by the forms of the grooves 
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and ridges. Many largo specimenB of typical Diploria have both 
single and double ridges on their different parts, or even aide by aide, 
and the same is true of Manieina, The calieles may form long 
series, more or less winding, or they may be short, or even circum- 
scribed, equally in ]>iploria^ Cteloria^ and Mif^nndrina E. and H., 
and these variations are often seen on a single specimen of either 
group. They all form radial infoldings or eolliues at the margins, 
when young. Plesorpiion of parts of the col lines is frequent. 

In Diploria and Manivina E. and H, and probably in llte other 
groups, the ends or other parts of the growing ridges often expaml 
and give rise to new zodids, and thus form new aetinal grooves by 
extraealicinal budding. Therefore tlie intervening ridges in such 
cases are necessarily^ simple for a time. See pi. x, figs. l-;t. 

The genus MmwdrUy as restricted above, would inelude the fol- 
lowing four common West Indian species, two of which are found 
at the Bermudas.* 

Besides these there arc two or three other rare West Indian 
species that are not well known. One of these {M, va7 /</), winch was 
described by Dana as Astrcpa varia^ is remarkable for having a large 
part of its surface covered with circum8<‘ribed polygonal calieles like 
those of Goniaetrmay to which genus it has usually been referred. 

But simple or multiple circumscribed calieles alsooecui, more or 
less frequently, in all the other species, and they are often due to 
extraealicinal budding and subsequent division. There is a large 
specimen of M, gUvobu in the Museum of Yale University which 
has a large part of its surface covered with simple angular calieles, 
while in other parts they are long and moandriniform, as usual. The 
same is true of some of the East Indian species of the CV/oriV/.group. 

In the Indo-Paoifio region, including the Red Sea,t there are a 
considerable number of nominal species of Mmandray most of which 
have been referred to Cceloria and Leptoria, 

^ Nelson (Trans. Geol. Boo. Uindon, r, p. 112) records the ocenrrenoe of M. 
areolata as a fossil in the older lieaoii rock. Probably his specitnens are the 
same that Kr. Vaughan has recently identified as Mycetophyllia Latmrckana 
(in coll. Geol. Soo.). Neither of these species has been found living at the 
Bermudas, but the older ** beach rook ” there contains also several West Indian 
shells that no longer exist in the Bermndas, indicating a period of warmer 
climate than at present. This rook may be post-glacial in age. It is overlaid 
by several forest or red-clay beds with mnch leolian limestone inierstratified. 

t See Ehmzlnger, C. B,, Die KoraUthiere des Hothen Meeres. Ifadreporarta. 
Berlin, 1879. Jn this excellent work there are good d^riptions and photo- 
graphic figures of five speeles and four varieties of Voetoria and of one species 
of L^toria. 
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Among those of the section Cosloria are the following ; 

M. dmdalca (KIUh). E. Indies. 

M. dcsdalina deformiSy pavHy Dana, {non Lam.) 

Fiji Is. 

Jf. spongiosa (Dana). West Indies (?). PI. xii, fig. 3. 

Jf. ji>acAycA//a'Ehr.:=: C. lahyrlnthlforniis E. &> II., non Linn^. 

M. lamellina (Ehr., p. 99) +^1^ Uptochilay Ehr.,= C\ Bottai and 
C, Forsk(vlana E. and II. = C. Arabica Klz. Red Sea. 

3f. lativoUis E. and H., ((^orall., ii, p, 415, pi. 1)4, fig. 4, as C(*'loria). 

M. Sinensis (K. and II., Corall., ii, p. 410, as Collar id), (’hina. 

M, stricta (E. and II., op. cit., p. 417). E. Indies. 

M. astnpiformls (E. and H , op, cit., p. 417). Red Sea. 

M. Esperi (E. and H., op. cit., p. 417). Red Sea. 

M. leptoticha (KI 2 ., as Cwloria), Red Sea. 

M. lara Ver,, sp. nov. This has broad, distant, and very thin 
septa, with the edges sparingly and very irregularly toothed, and 
with the suininitH broad and rounded or subtruneate. Walls very 
thin. Valleys deep, mostly huiuous. Columella but little developed. 
Depth of calicinal valleys, about 7“““ ; width about 5 to Kings* 
mills Islands. 

M. diganSy M. deltoidesy M. Australknsis (all Rehb.), Australia. 

The following have been referred to Leptoria Viy Edw. and Ilaime, 
on account of the somewhat lamellose columella 

M. gracilis (Dana). Fiji Is. ; M. tennis (Dana). Tonga Is. 

The following are, apparently, more closely related to the typical 
West Indian species : 

M. rustica (Dana), Wakes Island. 

M, imlida (Dana). Locality unknown. 

M. rudis Verrill = J/. phrygia Dana, no)i Ellis and Sol. 

M. delicatula (Ortman, 1888). Samoa. 

^rhe following species were referred to Biploria : — 

M. crassior (E. and H., Corall., ii, p. 403). China Sea. 

M. spimdosa (K. and II., op. cit., p. 404). China Sea. 

He proposes C. Arahica Kl«. to include JW. leptorhtta and M. lamcUitia Khr. 

•f O. Forshmlana^ O. BoUaiy and C. subd^m»^f^ia Edw. and Haiuie, as varieties. 

This shows that the Ked Sea s|}eoies are quite as variable as the West Indian. 

However, it seems to me undesirable to give a new name (ArahU'a) to this 
revised and extended species. It would be better to extend the sense of M. 
UtmeHinti (Ehr.) so as to include all these forms. 

• The structure of the columella is not essentially different in the two follow- 
ing species (types examined) from that of typical Jfforcoidm, especially that of 
labyrinthifonnis when the latter is poorly developed. It is not a continuous 
plate, but consists of small, irregular, Intel rupted lamiuie. 
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KMmdra labyrinthifomiii (L.) V. Bralu Stone. Brain Coral. 

Madrrpora ta^yrinthifonnis (par$) Syst. Nat., ed. x» p. <94, 1758. 

Jdadrrpora MeandnftsSf var. y, Pallaa. Elenoh. Zouph., p. 292, 398, 1786. 

Madrepora impUcata Ellis and Solandwr, p. 164, 1786. Gmelin, op. oit., p. 
8768, 

Madrepora labj/rhithiformiH Esper, Pflanzenth.. p. 74. pi iii, 1789. 

Mfttandtxt meandHtes (parity inoludhig as var. o, UihyHnfhiformh (Idnn^), 
Oken, TiOhrb Nainrg Zo51., i, p. 70, 1815. 

Meandrina t^trebriformis Ij»marck, Hiat. Nat. Anim. h. Vert., p 246, 1816, 

Mceandra {Piatygyra) cprehriformtSy vam. a and 5, EhrenlM^rg. Corail. Rothen 
Meoras, Abhandl. Kgl. Akad. Wiaa. Berl , p. 834 1100|, 1H84 

Meaiuiriiui cerebriformiSt p. 268, pi. xiv, ftg 3 + Meandrina truncnta, p. 364, 
pi. xiv, figg. 1, la, Dana, Zobph. U. States Expl. Exped , 1846, 

IHploria cerehriformis Milne-Edwarda and Haime, Coinpt. rend., xxvii, p 408, 
1848, 

DipioiHa cerehriformis Diploria Stokcsif pi. 1)4, fig. 8,-t Diploria ^nincri^a 
Milne-Edwarda and Haime, Hist Nat, CoralL, ii, pp 402, 408, 405, 1857. 

? MoBawlnna labyrinthijormis Ponrtal^s, Florida Reefs, Corals, pi ix, figs. 10-12, 
1880. 

Diploria cerehriformis Pourtal5s, 111. Cat, Mns Comp. 2io51 , No. iv, Mem h, 
p. 75, 1871 ; Verrill, these Trans., x, p. 653, 1900. 

Diploria geogmphica Whitfield, Bull. Amer. Mns., N. Tork, xiv, p 238, pi. 
xxxiii, xxxiv, 1901. (Types examined.) 

Diploria labyrinthiformis Vaughan, Samml. Oeol. Beichs-Mus., li, p. 45, 
1901 {non Coehria lahyrinthifomnis Edw. and Haime). 

Pirate X. Fiotiiies 1-8. 

This 8p43oies can usually be distiiiguished from the allied forms by 
the generally double ridges between the actinal grooves and by the 
presence on these ridges of a more or less wide intermural furrow, 
but the funow may be lacking or obsolete, and the wall may bo 
simple and solid on parts of many specimens. 

While living, the color of the soft parts is usually dull orange- 
yellow, but it varies from light ocher-yellow to brownish orange. 
The structure and appearance of the tentacles, mouth, and disk are 
like those of M, cerebrum and M, cUvosa, 

This is the most abundant of the reef -corals at the Bermudas, 
When It grows under very favorable conditions it forms large, 
evenly hemispherical or dome-shaped masses, which are sometimes 
6 or 0 feet in diameter, and nearly as high. Perfect specimens of 
this form, from 8 inches to 3 feet in diameter, are mueh sought after 
by oollectorsi and are, therefore, common in museums* Much larger 
numbers of specimens on the reefs take on irregular, broad, thick 
encrusting forms, due to less favorable conditions, injuries, and 
especially to crowding and coalescence. 
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A very exteuHive series of this species was collected, in IWOH and 
inoi, in order to study its variations. Over specimens of all 
sizes from less than half an inch up to over five feet in diameter 
were studied by me. 

The variations are very ^reat in several direcjtions as in the 
modes of growth ; breadth and depth of the actinal grooves ; and 
esptM'ially in the breadth of the intervening ridg<*s and of the inter- 
mural or exothecal groove at their suiutnits. The length, direction, 
and arrangeminit of tlie grotives and rhlges vary in every poshible 
way, often presenting the most diverse arrangements on different 
parts of a single large specimen, especially if it has grown in a more 
or less crowded or restricted position. 

Those comnmn variations inelinle those forms that have been 
named Dipiotia Stokesi Kdw. and Haime, but which differ in no 
way from the typical forms, except in having un usually wide ridges, 
surmounted by a decj» interinnral groove, which often expands, 
especially at the end of a ridge, to the breadth of lo to 1 

Extracalicinal budding frequently occurs in these wide intermnral 
grooves. In life, many of these grooves show a distinct mouth, or 
a series of mouths, with rows of tentacles, before any marked 
changes occur in the underlying coral. But soon the bottom of the 
groove receives deposits of columellar tissues, and then paliforrn 
lobes and septa rapidly appear. Thus after a short period of growth, 
these grooves become true actinal grooves formed over the exothecal 
tissues of the walls, by true budding. They often become as de(‘p 
and well formed as the other furrows before they break through, at 
one or more places, and thus become connected with the ohlcr 
grooves. Some of them, both long series and single calicles, may 
remain isolated for a long time in some specimens. 

As a matter of emrse, actinal grooves fonaed in this way must he 
separated for sortie time by simple walls only. This accounts for 
many of the oases where simple ridges are found mixed with double 
ones on the same specimen (p). x, fig, 1). A single ridge may also, 
on this account, be double for a part of its length and single in other 
parts, or it may divide into two simple ones, in certain places.'*' 

^ Probably some of the oonfuaion in resj>ect to tbo synonymy of this H])ccics 
is due to the fact that this mode of growth has not been recognised by authors, 
and therefors i^iecimens of this spaoiss with simple ridges have been referred to 
different species and to a different genus (Mfeandrina}^ fat such specimens Imve 
all the oharseters of Mmandrina, as contrasted with XHphvia, (Bee p. 67.) 

It is not improbable that the figures of M, lahyrirUkiformxB PonrtaJ^s (op. cit., 
Jlorlda Beefs, pi. ix. figs. lO-lfi, ISfiO) were drawn from a specimen of this kind 
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Thi« mode of increase, by exothecal budding, seems to occur most 
freely in young specimens 2 to 8 inches in diameter, tliough not 
exclusively so. In such specimens the ridges are often all or nearly 
ail broad and deeply grooved, or just ready to divide (plate x, figure 
3), Others, scarcelj’ larger, may be found in which all or nearly all 
the ridges are narrow and single, without grooves, the divisions 
having already taken place (pi. x, fig. 2). Specimens in both these 
stages, and in various intermediate conditions, were collected by me 
in Bermuda, both in lH9h and 1001, 

The stage in which broad and deeply grooved ridges oc’cur has 
been named as a distinct species {Diphria Stokesi) by E4lwardB 
and Ilaime. Some later writers have called it a “young stage”; 
others have called it a earifty. It appears, from the facts just 
stated, tJiat is is only a phase of growth, wdiich may occur at various 
stages of development. M, trvncata liana seems to have been based 
on a phase following the division of the ridges and before the new 
grooves had developed on their summits. Su(*h specimens aiv not 
rare. See pi. x, fig. 2. 

Large specimens occur in which one part will show the SUtkeei 
arrangement, while another part will be of the typical form ; and 
still other parts will present simple or nearly simple solid ridges of 
the truncata phase. See pi. x, fig. 1. 

Many oblong specimens show, especiallj" on the sides, many long 
and nearly parallel, subradial, or nearly transverse ridges and 
grooves, while on other pans they present the ordinary convoluted 
arrangement. 

The gyri are often in places more or less angular or zigxag, especi- 
ally on the medisn or more crowded portions, thus showing that the 
form recently described and figured by Whitfield as D. geographical 
is only a form of growth, not of varietal value. 

Many of the larger hemispherical and oblong examples consist of 
two, three, or more originally separate masses that have come in 
contact by growth and crowding, and have then gnsifted them- 
selves together completely. The planes of union are usually sliown 
only by a thin line of eplthecal tissue. Some of these double speci- 
mens are as evenly and regularly hemispherical as the simple ones. 

and not from Jf. cerebrum, as Vaughan supposed. The types which the 
original plates of that Report were drawn were not sepaimtely preserved nor in 
any way indicated by labels. WbUe I had charge of the ooral-oollectlons of the 
Mus. of Oomp. Zomogy (1860-1864), I tried in vain to identify the specimens 
thst had previously been figured on those pUtes, which were then unpublished. 
Therefore any question of synonymy must be settled by the pUtes themselves. 
Fortunately they are very accurate. 

^ Boll. Amer. Hus., xiv, p. 228, 1801. 
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The characters of the septa and eostie are also variable, though 
more reliable than the fonn of the ridges. The septa are not very 
crowded, though more so than in M, cerebrum. Smaller, thin ones 
alternate with the larger and usually extend down below the ))ali- 
form lobe. The larger septa are rather broad, generally with the 
inner edge perpendicular, and often sometimes broader above, 
usually with the summit broadly rounded and continued info promi- 
nent costa* which have rather regular conical or spiuiform serratioim 
on fhejr edges. The paliform lobe is generally well developed and 
roughly serrulate; the inner edge of the septa bears numerous, small, 
close, irregular, elongated teeth, many of which are rough or forked 
at the tip ; tlmse toward the summit are longer, directed strongly 
obliquely upward and frequently incurved ; those on the rounded 
summit are usually more regular and divergent. The sides of the 
larger septa are covered with mther few and scatt!*red conical 
grains, — much fewer and smaller than in M cerebrum. 

The columella is variable, hut usually well developed, composed of 
(‘urled lamellose procesm^s, and thickened at the centers. Some- 
times it is larger and nearly solid or Mubvesieular. 

In transverse section the \\alls vary in breadth, but are usually 
thick and solid. In those s|»ectmenH that have thin and sim))Ic \\alls 
at the surface, a section made an inch or so from the surface usually 
shows most of the walls as thick as usual (about a to 5"*“). The 
septa in section are thin and sparingly spinu lose laterally, quite unlike 
those of M, cerebrum in similar sections. 

The aotinal grooves vary considerably in breadth and depth, but 
they are always decidedly narrower and shallower than those of 
typical M, cerebrum ^ and have a more square-cut appearance. The 
breadth from wall to wall, at top, is generally 5 to 10 "““ ; of the 
open valley, septal edge to septal edge, 4 to 6 ®®; depth, mostly 4 to 
0 mm Number of septa to a centimeter, usually 14 to 16. One 
variety (compacta) has unusually shallow and narrow valleys 
wide), with crowded septa. 

This species is the largest and most important of the Bermu- 
dian reef corals. It occurs abundantly on the inner reefs of 
Great Sound, Castle Harbor, etc,, often close to the shores and in 
water only two feet deep at low*tide, and mostly in less than twenty 
feet. It is still more abundant on the outer reefs. It does not occur 
itt Harrington Sound, probably owing to a slightly diminished salin- 
ity of the water, due to its nearly land-looked condition. It may 
form masses 6 to 8 feet in diameter and height. 

It is found on the Florida reefs and throughout the West Indies. 
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HaMmdra c«r»brum (Klli» and Sol.) V. Brain Coral. Brain Stone, 

Madrepura Sllia and Sol., Nat. Hist. Zofiph., p. 168, 1786. Oinelin, 

tn Unn4, Syst Nat., ed. xiii, vi, p. 87e8» 1798. 

Madrepora iabynnihica EUia and Solander, Nat. Hist. Zoi^ph., p. 160, pi. xlvi, 
figs. 8, 4, 1786 (not of Pallaa, which is Af. meandnten ]Aun4, ed. x.) 

Meandrina InhyriAthica (pars) T^marck, Hist. Nat Aiiiin. aana Vert., ii, p 
246, 1816 (non Mad, Uthurtnfhita Pallaa). 

Meandrina fiinuom LfCSnetir, Mem. Mus. d’Hist. Nat. Palis, vi, p 27H, pi, xv, 
fig. 4, and f varieties WnV/is, p. 278, pi. xv, fig. 5; rappre$8n, p. 280. pi. 
XV, fig. 6; f rubra^ p. 280, pi. xv, fig. 7 ; fvinenlay p. 280, pi. xv, fig. 8, 1820 
(won Madrepoia si a uoso £11. and Sol. =• Jf ussa or ]»ophyllia; ner Meandriua 
si'wtfosa Quoy and Gaimard). 

tf Meandrina dedalea Les., op eit., p. 28J, pi. x\i, fig. 8, 1820. 

M. labyrinfMca Lea., op. oit., pi. xvi, fig, 10. 1820. 

Meandrina labyrinthiai Launmronx, Kxp. Meth. Gen. Polyp , p. 54, pi. xlvi, 
figs. 8, 4 (reprint from plate of Ellis and Solander), 1821 (won Pallas). 

Mcnandra i^Platygyrtt) tahyrinthica (part) Ehrenberg, Oir. R«>theii Mwres, 
Abb. Ic. Akad, Wins. Berl. for 1832, p. 828 [99J, 1834. (Imandes 5 speeles, 
mostly of Caeiorta, t. Vaughan, from types.) 

Meandrina tabyrhithira, p. 256, pi. xiv, fig. 1 M. strigota, p. 257, pi xlv, 
fig. 4a, Dana, Zooph. U. States Expl. Exp., 1840. 

Maxindrina heUi'vgyra^ p. 892 ; + M, tinuimwinia .'-f M. temda^ p. 898 ; -f M. 
vratta , p, + Cwlarta tfrigota, p. 418, Milne- F4 wards and Haime, Hist. 
Nat. Oorall., t. ii, 1857 (teste Vaughan, from tjrpes). See also M. tinuota 
Ij6s. and varieties, described on p. 389, foot note. 

Lejdoria fragilie Dnchassaing and Miohelotti, Mem. Corail. Ant., p. 851, 1861 
(teste Vangban, from tyjie). 

Mmindrina etrigona Pourtal^, Flor. Beefs, Corals. Mem. Mus. Comp. ZoOl., vli, 
pi. ix, figs. 6-9. 1880. 

Masandrina ttrigvaa^ pp. 10, 92 ; + Af. timweittimay pp. 10, 91 ;4-Af. lahyrin- 
thiea^ pp. 10, 12, 91 ; + f Jf. sfwieosa, p. 12, Quelch, Beef Corals, Ohall. Exp., 
vol. xvi, 1886. 

Mfmndrina filograna (pars) Gregoiy, op. cit., p. 265 (won Ksper). 

Plafygyra tiridis Vaughan, Samml. Geol. ReicUs-Mus., li, p. 51, 1901 (after 
var. virUHs Les.) 

Ptatygyra sinuosa Vaughan, op. cit., p. 56, 1901. 

Matandrina labyHnihim Whitfield, Bull. Amer. Mus. Nat. Hist., N. York, 
xiv, p. 221, pi. xxxi, xxxii, 1901. (Abnormal, type studied.) 

PLAtx X. FiauEK 4. Plats XII. Frouiuc 4. Plat* XIV. Figuk«h 4, 5. 

This species usually forms evenly convex, thick, encrusting masses, 
or when well grown, large even hemispheres, sometimes a yard or 
more in diameter, with intricately convoluted gyri. Its aotinal 
grooves are usually wider and more open than in the preceding 
species, while the mural ridges are generally high, narrow, solid, 
and rather thin in sections, and they usually appear acute at the 
crest, owing partly to the fact that the septa are generally narrowed 
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towanl the nummit ; but also because the wall itself is generally 
(but not always) reduced to a thin solid lamina^ which, as seen fruni 
above, runs as a ssigasag line from septum to septum. The larg<*r 
septa usually alternate with small very thin ones, most of which do 
not extend half way to the paliform lobes, thus leaving wide inter- 
septal Hpa<*es below\ The large septa are usually thin and rather 
narrow, with the inner edge rapidly sloping or nearly perpendicular 
to the well marked paliform lobe, so that the actiiial grooves are 
generally deep and often more than twdee as wide as the ridges, the 
wddth dccivasing gradually to the level of the jialiform lobes. The 
summits of tin* septa are only slightly prominent above the thin 
wall, and may be evenly but obtusely rounded, or they may have a 
gothic form, narrowing rather abruptly, giving a rather aeute form 
to the ridges. Their inner edges are strongly and usually rather 
regularly serrulate, the teeth are often angular and sharp like saw- 
teeth, but are frequently moi*e elongated and uneven, some of them 
having nunut.ely ffirked or lacerate tips; the teeth are directed 
obliquely upward, but are seldom incurved, as is so often the case 
in the preceding species. The paliform lobes are a little thickened 
and roughly serrulate on the sides and edges. The sides of the 
septa are almost alw'ays very roughly spnuilose or his))id, being 
thickly covered with small, acute, spiniforiu grains, much more 
numerous and eonspiciious than in the allied species. This is usuallv 
a good diagnostic character, and is available even iif w^om 8]>eeimen‘^, 
for these lateral septal hpinules are conspicuous on the thin septa in 
transverse sections. The columella varies considerably ; it is usually 
well developed and oomposerl of numerous, small, thin, contorted 
lamina^, sharply sjiinulose late) ally, and united into a nearly continu 
ous but uneven series, with thickemiigs at irregular intervals. In 
some cases the columella is much less developed and coiuix^scd of 
few lamina*. The gyri in large specimens are long and intncatelj 
convoluted in every dtn*ciion, but in smaller examples they may be 
more or less radial, or parallel for long distances, especially on the 
sides. lu some specimens, tliough rarely, short gyri occur, and in 
some instances isolated, round or elliptical, .^^^r^eodike calicics mav 
be found, due to intermura! budding, but these are much less com- 
mon than in lahyrinihifonnU and Hivoea. PI. xiv, fig. 4. Double 
mural ridges are rarely seen, but they sometimes occur, especially 
near the margins of the smaller specimens. 

lu sections the coral is rather cellular ; the walls are rc*lative thin 
and nearly solid, being seldom more than D6 to thick, w hile the 
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septa are alternately thicker and thinner, and show numerous lateral 
spinules, as mentioned above. See pi. x, fig. 4, 

This species can usually be easily recognized by its evenly convex 
surface and the long convoluted simple, often gothic ridges, with 
the crest of the wall, thin, solid, and often in a zigzag line; by its 
rather open grooves, generally wider than the ndgert, and usually 
showing rather open interseptal spaces and thin unequal septa ; and 
especially by the strongly spinulose lateral surfaces of the septa. 

The width and depth of the actinal grooves varies considerably, 
but is almost always greater than in labyrhithiformie. The breadth 
from wall to wall is generally « to 14“'“, rarely as little as 6“"‘ ; open 
space between septal edges, near summit, mostly 6 to ; depth of 
gfrooves mostly 6 to 10““, usually about 8““. Number of septa to a 
centimeter, usually about 24 to 2H, when the smaller ones are 
developed. 

The color of this species, in life, so far as observed by me at the 
Bermudas, is dull yellow, ochei -yellow, or brownish yellow. It 
appears not to have the orange-yellow color, so general in labyrhdh- 
iformis* In the Bahamas it is more variable in color. 

I think it very improbable that all the various color^varicties, 
named by I.<e8ueur from the color alone, pertain to this species. 
But in any ease they cannot be determined from color alone, for the 
color of such corals is variable and uncertain. Therefore M. mridie 
of Lesueur rests on no valid characters. 

This species is not abundant in the Bermudas. It is sometimes, 
though rather rarely, found on the inner reefs, associated with the 
preceding species, but it occurs more commonly on the extreme 
outer reefs. Most of the larger specimens that 1 have seen were 
from the vicinity of the North Rocks, where it becomes one to two 
feet or more in diameter. It is common in the West Indies and on 
the Florida Reefs, where it grows to a large size. I have seen 
specimens over a yard across. 

At least two forms of simple ridged Mtpandree occur on the outer 
reefs of the Bermudas. Whether they represent more than varieties 
of the above species may be doubtful, for no one has yet obtained a 
suflBiciently large series of them for study. Those that I have seen 
appear to me to belong to two species, for they differ decidedly as 
to the form and denticulation of the septa and in other ways. The 
more common form seems to be the abundant West Indian and 
Florida species, named above. 

1 am not prepared to admit that all the described West Indiaa 
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form«, referred to tlii« specieR by Vaugban, really belong to one 
apecies. It is certain that too many Kpeciea of thiw group have Wen 
adinittod by Edw and Ilaiine; Dnoh, and Michel.; and others. 
But Gregory has gone to the o]iposite extreme in uniting M, clivom 
ssffli>f/rana, etc., to this sj secies, from which it differs very plainly. 
The latter do<*s not oecnr at the Benundas. 

Much diversity of ojiinion has prevailed as to the correct name for 
this species, as shown by the above synonymy. Apparently none of 
the names in use for members of this genus in works previous to 
Lesueur’s memoir are available, except Jf. cerebrum Ellis and Solaii- 
der, wdiich was evidently based on the most common form of this 
species. Their description, though brief, is characteristic, and they 
also give the vernacular name, Brainstone,” which is still in use in 
the Bahamas and the Bermudas. But it was also undoubtedly 
included by Linno, Fallas, Ellis and Solander, Ksper, and other 
writers of the 18th century under sexeral other names that now 
apply more strictly to different species. 

It appears to me that J/. Mmuosa of Lesuenr could he retained 
for this species, were it the first available name that clearly applies to 
it. Vaughan rejects it because licsueiir referred doubtfully to the 
Madrepora sinuom of Ellis and Solander (probably from memory 
alone). But the latter belongs to a widely different genus, and has 
no particular resemblance to this species, so that there can he no 
danger of confusion in this case. Lesueur descilhed his species 
under a different genus, as if it xvere new\ Ills erroneous and use- 
less synonym, given with doubt, should not invalidate Ids name. 

Moreover, Vaughan ado}»ts the name of one of the color- 

varieties described by Lesueur, for the species. There can be no 
certainty that this variety fiertains to M, Hinuona^ for Lesueur gave 
to it no characters except the green color. It is well known that the 
green color, so frequent in coral animals, is generally due to a ])ara- 
sitic, unieellular, vegetable organism and it may occur in almost any 
species of reef corals, so that one could never be certain of the 
difference or identity of two allied corals having this color, even in 
the same locality, without studying the hard parts. On this account 
also, the name viridU should not be adopted for this species In 
this case the name viVirfis is not connected diivctly with any specific 
characters and therefore lias no claims for recognition. The same 
remark would apply to the other ‘‘varieties’’ of Lesueur. Tbc 7 are 
not recognizably characterized. The next distinctive name, not 
based on color, appears to be striyasa Dana, 1846. 



78 -4. iK Bermudian and West Ifidian Eetf Cerate, 


I have seen the type of Dana’s etrigoea and ooTi'*ider it this speoiea 
from personal sttidy of it. The fignres published by Pourtal^»s (op. 
cit, 1880) are excellent. 

Whitfield (op. cit., 1901*) has described and fijcrtirccl an interesting 
abnormal specimen of this species from the Bahamas, which he 
thought a case of union between a VtenophyUia and Mfmnfhina, 
But the central part, which he called CtenophyUut^ is not that' genus. 
It has serrate septa and is only a variation of this Mmmidra, in 
which the ridges and valleys have become unusually wide, the latter 
varying from about 12 to Similar cases are not rare, 

Xasandra clivoaa (Ellis and Sol.) Ver. 

Madrepoisx cUvoMa Ellis and Solandar, Nat. Hist. Zodph.. p. 188, 1786. 

Madreyora fttograna BBp«r, Pflanisentb., p. 189, pi. xrii, 1, 5, 1789. 

Madrepore clioom Gmelin, Linn6, Syst. Nat., ed. xiii, p. 8768, 1790. 

Mi*andrina Jilograna Lamarck, Hist. Nat. An. s. Vt*rt., t. ii, p. 248, 1816. 

Meandrina intenrupfa, p. 258, pi. xiv, 18; M. filograna^ p. 262; M. 
mammoHaf pi. xiv, tigs. 10, 10a; Dana, ZoOpb. U. States Expl. Exp^, 1H46. 

Afeandrina ftlograna ; M, gnttidilobaia ; M, 9uperjimnti» Milne Edwards and 
Halme, Ann Sci. Nat., sar. Hi, xi, pp. 280, 281, 288, 1840, (t.^ Vaugban). 

Mceandrina filograna; M, grandifebata ; Jg. fntperJiviaiiM and 19. /momniosu, 
p. 896, Milne-Edwards and Halme, Hist. Nat. Corail., ii, pp. 890, 891, 896, 
1857, (t. Vaughan from types), 

Maeandi ina clivona Verrill, Bull, Mns. Comp. ZoOl., i. No. 8, p. 48. 1864 ; Pro- 
ceed. Best. &OC, Nat. Hist., x, p. 828, 1865. 

Moeandrina mperficialiti ; M, inferrMpfo; M, grandiioba ; and Jf. filograna 
Duchassalng and Micbelottl, Mem. Oorall. Ant., p. 74, 1860, (t. Vaughan, 
from types), 

Mmmdrina elitma Pourtalbs, 111. Cat. No. iv, Mem. Mus. Comp. ZoOl., il, p. 
74, 1871. 

Mcmndrina oHvom Pourtalds, Florida Reefs, Corals, Mem. Mus. Comp. ZoOb, 
vii, No. 1, pi. lx, figs. 1-5, 1880. 

Mmandrina filograna (pars) Gregory, Quart. Jour. Geol. Soo. Loud., vol. U, 
p. 265, 1895. 

PUUygyra oHvo$a Vangban, opt oit., p. 57, 1901. 

This species is easily distinguished by its narrow actinal grooves 
and generally simple^ solid ridges ; by the crowded septa^ alternately 
larger and smaller, and not rising muoh above the wall ; by the 
number of septa to a centimeter, which is 88 to 86, usually about 80; 
by the narrow, interrupted columella ; and by the nodose, gibbous, 
or lobulated character of the coral, except when young. 

* Notlos of a Hemarkabls Oaas of Oombiasticn bstwssn two diRemit Osnars 
of Uviag Corals, Boll. Amsr. Mus., adv, p. 88t 1 have vsssntly sxamlnsd this 
spscimen, with Mr. Whitfield. 
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Gregory (op oit,, 1895, p. 205) erroneously united tbis and the 
preceding species. They are certainly clearly distinct. The name 
clhom has unquestionable claims to pnoiity. 

This coral does not occur at the Bermudas, but it is very abundant 
and large on the Florida reefs and at the Bahamas, as well as farther 
south, throughout the West Indies, and at Colon. 

This species varies extensively in the length and form of the call- 
ciiial grooves. Usually they are long and very sinuous, but in many 
specimens part of tliem are, in certain parts, shorter and cireum- 
seribed, with some oval or angular astreiforin calicles, es}>ecially on 
the flat or depressed portions, between the nodules. 

Var. dhpnr V. nov. 

I have already alluded (p. ok) to a Florida specimen in the Vale 
Museum that has a large part of the flat basal mass covered with 
more or less short and <dreumscribed angular calicles, much like those 
of M, Agan^izn, But on the nodules they are long and sinuous, as 
usual. Florida Reefs, coll. K. B. Ifunt. 

Var. t*jtfUan>ata V. nov. Plate xi\, figure 2, 

When young this may form rather tinn encrusting plates, often 
with their spreading, or oven free and foliaeeous edges somewhat 
resembling a M^rulma, In this e<mdition the septa are more 
loosely arranged and obliquely inclined ; the collines l>ecome small, 
narrow, and sharjdy triangular, close to the edge, and the valleys 
become shallow and flat, most of them having short, rudimentary 
collines dividing tliem into two. Detached fragments of this form 
might easily be mistaken for a distinct species. 

Colon, Yale Museum, ooll. F. H. Bradley. 

XMadra varia (Dana) Ver. 

AMirma vurta Dana, Zooph. U. Statss Expl. Exp., p. 2B6, pi xn, 

figs. IHa, 186, 18^6. 

PrUma$irafa f varia Edw. and Baime, Hist. Nat. Corall. , ii, p. 524, 1857 

QonioBfrtjm varia Verrill, Bull. Mas. Comp. Zo6l , i, p. 48, 1864. 

Of this rare species, supposed to be West Indian, I have seen only 
few speciitiens and have none at hand for figuring. Dana’s type I 
have not seen. He does not state where it was placed. However, 
Dana’s description and figures indicate that this is a Mmandra with 
mostly circumscribed, OoniiMtrmaAiii^ calicles, much as in the next, 
but with a more cellular structure. 

M^ndrina $pon$io9a Dana is entirely unlike this species, to which 
Dana thought it might be united as a variety. 
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The type of the former is in the Musonin of Yale University. It 
is one of the C7o<»/orio-group, with larger, open, mostly polygonal 
calicles, rather few septa, and with a very cellnlar texture, as seen in 
sections^ Its origin is very uncertain. I do not think it probable 
that it came frcun the West Indies, as Dana supposed. No recent 
collector has found It in American waters, so far as I know. See 
pi. xiv, fig. 3, 

Meeandra AgaMissii (Kdw and Haime) 

Asticpa rfftcutariH Dana, Zoopli . p 237, pi xu, (non Lam Prion 

atttrmtf AgaMtzti Edw. and Haime, Hist. Corail , ii, p 324, 1837 

Platk xiv. Fiouheb 1, Ic 

This rare species when well grown forms compact, even, hemi- 
spherical masses, a foot or more in diameter. Such a mass, from the 
Bahamas, in the Museum of Yale University, is ten inches across and 
about six thick, A large part of the calicles are simple, astrieiform, 
angular, often hexagonal or pentagonal, like those of a GommtmPUj 
separated by narrow rather acute walls. But in many places, espe- 
cially toward the borders, they form more or less elongated, ma^an- 
driniform grooves, which often become branched and convolute^l^ as 
in typical Meeandra. Some of these aotiiial grooves become one to 
two inches long (25 to 60"’"'); 2.5 to 4"*“ wide; they are separated by 
regular ridges, similar to those of M. cUvoeay but smaller and more 
regular. The imendriniforin grooves are often mixed with astrseiform 
calicles, and all intermediate forms may occur on one specimen. 
The ridges are rather high, rounded or with a gothic profile, and 
have a simple, solid wall; they are about 2 to 3'"*" wide. The septa are 
numerous, very thin, close, pretty regular, about 25-30 to a centime- 
ter, and they project but little above the wall. The edge is finely 
serrulate and there is a small but distinct paliform lobe. The 
columella is well developed, spongy, composed of small convoluted 
lamime, as in most other species of the genus. 

On those parts where most of the calicles are simple and regular, 
they are mostly from 4 to in diameter ; double ones are from 
12-14“® long. 

This species has not been found at the Bermudas and probably 
not on the Florida Reefs. Most specimens that I have seen have 
been from the Bahamas, where it seems to be rare. It is generally 
mistaken for a OoniaHtr<pay which it often closely resembles, but it 
is closely related to M. clivom. 
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HUMuidm MreolAta (Linn^). 

Madvfpora aredlata (parn) Llnn^, Syst., ed. x, p. 795, 1758. Pallas, Elenoh. 

.Zooph., p. 995, 1765; I EUis and Sol., Nat. Hist. Z<iUphytes, p. 161, pi. 
xivii, figs, i, 5, nfia. 

Jdadrepora areola (pare) Liun^, Sys. Nat. ed, xll, p. 1374, 1767. Esper. 
Pdanz., i, pp. 76, 84, pi. v, figs. 1-4, young, worn; and Madrrpora mean^ 
drttre (jK»r«), pi. iv, figs, 1, 2, adult, 1788. 

Ma'tndm areola Okon, I>hr. Naturg., i, p. 70. 1815. 

MeandHna nreolata Lam,, Hist. Anim., ed. i, vol. 11, p. 247, 1816 (non Linu4, 
ed. x). ILamonroux, Expos. Hetliod., p. 55, pi. xivii, fig. 5, 1821 (reprint of 
plate of EUis and Sol.). 

Manicinahiapida’¥ Maniciua pixerupta '^fUanirina %naniea Ehrenberg, Corail. 
Rothsn Meeres, p. 886, 887 {102, 108] 1884 (non Af. areolata^ p. 108). 

Manicina areolata Dana, ZoOph. U. B. Bxpl Exp., p. 191, pi. ix, fig. 8, 1846 
Edw. and Haime, CoraU., ii, p. 807, 1857. Verrill, BuU Mns. Comp. Zodl., 
1, p 48, 1864. Pourtal4s, Florida Beefs, Corals, Hem. Mus. Comp. Zo61., 
vii, pi. V, figs. 1-22, pi. vi, figs 1-7, 1880. 

Man^euva f dilatata^k^U. prcentpta-h M. htepida Dana, Zofiph. Expl. Exped., 
pp. 191-108, pi. ix, fig. 8, 1846. 

Manicina etrigilie + M, hiepida 4- Af. Danai + Af. Valencienneei Edw. and 
Haime, Hist. Oorall., li, pp 8^401. 1857. 

Plata STL Fiauass 1, 2. Platk XII. Fioukes 1, 2, 8. 

Thifi very common Florida and West Indian spccieH does not 
occur at the Bermudas.* 

It varies greatly in form and in the height, breadth, and form of 
the actinal grooves and intervening ridges. These are generally 
more or less regular infoldiugs while the coral is young, but in large 
specimens they become forked and more or less convoluted, finally 
assuming, in old specimen's, the meandriniforin arrangement. The 
actinal j^ovea are, however, always much wider, deeper, and more 
open than in either of the three preceding species. The septa are 
generally strongly granulated or subhispid on the sides and roughly 
denticulated on the edges, with a broad basal paliform lobe. It is 
pedicellate when young, but usually l>ecomes free wlien old. 

Borne of the nominal species, quoted in the synonymy, were 
based on beacb^wom specimens, which took very unlike fresli ones. 

The name Machiipora areoiata was first applied by Linn4 (Byst., 
ed. 1 , p. 795, 1756) ohiefiy to the East Indian coral now generally 
known as Ttaohyphj^Uia amatantum Edw. and Haime. Ebrenberg's 
Jfrtnicjna artolcda was probably the same or a related species ( T, 

* Iks fossils msotkmod by Nelson as belonging to this species were probably 
Mwcot^yUia (see p. 08 , note). 

Taans* Oomr. Acad., Vol. XI. 6 


OOtOBEH, 1961. 
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Qeoffroyi E* and H.). The former ebould be called TrachyphylUa 
amaranthktH^ (Mdll.). 

Linn6 evidently had the East Indian species in view when he 
established the species M. areolata^ for he quoted a' reco/;?nisable 
figure of it (Rumphius, Amb., 0, p. 244, pi. 87, fig. 1), and gave O. 
Asiatico ” as its habitat. His diagnosis is so indefinite that it would 
apply to either species. This name should properly have been 
restricted to the East Indian coral, but in view of the whole history 
of the name, and especially in consequence of the early application 
of the name, amaranthue^ by Muller, 1776, to the oriental species, 
the name areolata should continue to be used for the American coral* 
Linn£, however, quoted Petiver, Pterigraphia Americana, pi. xx, 
fig. 16, 173 2, which undoubtedly refers to the American species. 
In the ed. xii, p. 1274, he arbitrarily changed the name to areoh^ 
keeping the same diagnosis, with slight changes. 

Pallas (1706, p. 276) added the American species to that of Linn^, 
and quoted references to both in earlier books, though his diagnosis 
applies best to the East Indian species. 

Esper^s name (areola) was applied matnl)^ to the West Indian 
species, which he figured. His additional figure on pi. iv, figs. I, 2, 
erroneously referred by him to meandrifes, represents an old speci- 
men with more or less convoluted grooves, such as are of frequent 
occurrence in favorable situations. It is represented with wide 
grooves ; serrulate septa ; and narrow subacute ridges, double in 
some places. 

Dana’s M. diiatata was based on a figure iu Ellis and Solander, pi. 
xlvii, fig. 4. He apparently had no specimen. The figure is not 
determinable with certainty. It looks like a young Traohyi>hylUa 
amaranthm. But it might have been made from a poor drawing 
of a beaoh-worn, young JK areolata. Hence I place M. dilatata 
here as a doubtful synonym. In either case the name is useless 
The most important variations in this species are those that are 
due to the number and closeness of the septa; the amount of 

* According to Bmggmann (Abhsnd. aatnrwlss. Vereins, Bremen, 1678, 646) 
the name Madrepora amaranthuB wee given to this coral by Ph« L. B. Mttller in 

1776 (German ed. Xinn^, Syst. Nat., vi, H, p. 682, which 1 have not eeen), and 
he proposed to call It Tmahypkylfia dmarantue. But it seems more desimble to 
follow M01ter’s ipslling and call it T, amaran^im (MOIL). **Sea amaranth’* 
was its ancient vemaonlar name. The specific name amumafam, as it was 
given by Dana, was based on a mistake in spelling. Rumphius called It Atnar- 
anthns soowas. 
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columella ; and the solidity or vesicular character of the oollines. 
Bomo of these forms are, perhaps, worthy of varietal names ; 

Var. kispida (Ehr. ):=:^M. ^yreerupta Dana (non Ehr.). 

The type of Dana^s M, pnprnpfa is in the Yale Museum. It is a 
variety of JK areolata^ with the collines mostly solid, narrower than 
usual, and {>artly sinuous. Septa rather narrow, thickened at base, 
emarginate, hispid lateially, roughly semilate ; columella largely 
developed, finely lamellose. Tlie collines are thin and simple in 
some places, but double in others, Tlie valleys are mostly broad 
and ojKsn, 12 to wide, usually about 15““ ; collines mostly 4 to 
wide. PI. xii, fig. 2, type of Dana. 

Florida Reefs. 

Var. confertifoUa V., nov. 

Pl-ilTK XI FtOURK 3. 

Form as usual. Collines generally wide, double, truncate or sul- 
cate, sometimes sitnjde, rather compact. St»pta numerous and 
crowded, alternately wider and narrower, about 11 to 12 wider ones 
to a centimeter, not very hispid laterally, finely and pretty regularly 
serrulate, usually wide and rounded distally, and with a broad basal 
paliform lobe. External eostce numerous, j>retty evenly spimilose. 
Columella usually well developed, spongy or finely lamellose. Cali- 
oinal valleys wide and open, mostly about 2()““ ^ide, sometimes 
25““ ; collines mj^tly 10 to 12““ broad, 

Florida Reefs. Yale Museum. 

Var. laxifolia \ ^ nov, 

Platb xii. Fioitbk 1. 

Form as usual, but generally with lobulate margins. Valleys 
ttsnally narrower than in the preceding variety, rather deep, often 
with perpendicular walls. Collines short at 6rst, but branched and 
sinuous when older, mostly narrow, generally double, often bcoom- 
ing simple when older, usually with very cellular exotheea. Septa 
fewer than usual, and loss crowded, about eight or nine wider ones 
to a centimeter, with small ones alternating, so openly placed that 
the interseptal spaces appear unusually wide and conspicuous, rather 
wide and rounded distally, moderately hispid laterally, pretty evenly 
and sharply serrulate, but the large, rounded paliform lobe is often 
laoerate^toothed. Columella well developed, finely lamellose. Ex- 
terior coatee prominent, sublametlar, sharply serrulate. Valleys 
moiily 10 to 13““ wide ; collines 5 to 12“® wide. 

Florida Beefs and St. Thomas. Yale Museum. 
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Var. columellarh V., nov. 

Form as usual. Septa numerous, crowded, much thickened toward 
the base and very strongly hispid laterally^ edges roughly serrulate 
and lacerate. Columella highly developed, broad, trabecular or 
finely lamellose, the lamellte often largely coalescent and rough on 
the surface. Valleys usually wide and open. Collines either single 
or double, often suleate. This is near var. hispida (Khr.), in the 
hispid character of the septa. 

Florida Reefs. Yale Museum, 

Var. angmta of Dana, p. 190, I have not seen. It may have 
been based on a young example of Jf. labyrinth if ormh, 

Xasaadra conferta Ver 

Favta conferta Varrill, thasa Trans., vol. i, p. 855, 1868 

Favia conferta (pars) Vaughan, op. olt , pp 89, 40, 1001 

, Platbi XIII. Fiourb 6 

Although this species has the aspect of a MtviOy near K fvagum^ 
when the calicles are mostly simple and elliptical, other specimens, 
and often even different parts of the same specimen, have more or 
less elongated, narrow cells or valleys, with several indistinct actinal 
centers, nearly as in M Agcut^izii and parts of M, These 

short valleys &re often curved, or bent a IHtle in sigmoid shape, 
but are not sinuous. They are then separated by small, narrow, 
solid collines. 

It is evidently closely related to Jf. varia^ but has much narrotver 
calicles and valleys, and still more of the valleys are circumscribed. 
The septa are thinner and more numerous, rather regularly serrulate. 

Brazil, at Pernambuco, Bahia, the Abrolhos B^fs, etc. Yale 
Mus., ooll, Ilartt; Bathbnn. 

Vaughan (op. dt., 1901) thinks that this species is not distinct 
from Mttda gravida Ver. It seems that they must be referred to 
distinct genera. {See p. 91.) I have figured one of the types. 

Subfamily Ihraohyphyllinis Ver , nor, 

Hmandriform corals that have distinct oalioinal centers and radial* 
iug septa. (Sec p. 65.) 

Xaniclna versus OolpaphylUa. type U, gyrosa Ehr. 

P 0 da$t$ria (proviaionsl name) Ehr., p. 101, 1884. 

If we consider Jf. ar^okUa (L.) as congeneric with Mtmndra, as 
above explained (p. 67), the name Manicina must either be dropped 
altogether for a genus, or else applied to some other type. By the 
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prooe8« of eliminatioti, the last subdivision of ManMna Ehr. to 
receive a name was the group named Qyroemilia in 1861. This was 
based on M, interraptay the second species under Manieina in 
Ebrenberg^s list,* pp. 101-108. 

But Gyroemilia is generally regarded as inseparable from Plerogyra 
E. and H*, 1848 (EuphyUia^ pars^ Dana, 1846), It is doubtful 
whether Pkrogyra can be kept us a genus distinct from EuphylHa^ 
from which it differs chiefly in the loose union of the walls. 

On p, 102, under M, yyfom, Ehrenberg states that gyrosa docs 
not agree with the generic characters, and proposes for it a provi- 
sional generic name [Podaeteria), This might take the place of 
ColpophyUia\ according to strict rules of priority, but he gives no 
deflnition of the generic characters, nor does he refer to it hi^ fsea 
(sp. 0) and nmandriiee (sp. 7), though they are probably all forms 
of the same sjiecies (gyrom). 

It seems best, therefore, to restrict the name Manieina^ if it is to 
be retained for a genus, to the group named (Jolpophyllfa K. and H , 
with M. gyroea as the type. Podaeteria and Colpi>phyUia \\onld 
thus become strict synonyms of it. It is doubtful whether mon* 
than one species is known, most, if not all, of the 8e\eral named 
species being mere forms of gyroea. 

This would surely produce the least disturbance in the current 
nomenclature. The only alternative would be to restore it to the 
second and third species = Plerogyra + f?yro«n?e7m'E. and 11. But 
ill case these slfould be united to EuphylHa D. (1840), as is Ukclj, 
the name would again lapse or else come back to ColpophyUia 

Another view may, possibly, be reasonably held. Manirma (E. 
and H.) by some may bo thought worthy of recognition as a section 
or subgenus of MmandrOy with 3f. {Manieina) areolata as the type. 
But I know of no structural characters by which such a group can 
be distinguished. 

* The 1st Species is a Mueea (E. and H ) ; the dd is type of Oyrvmnaia, 1851 = 
Herogyra E, and H,, 1848 ; 8d is Ft$rogyra ; 4, 6, 7 are Ooipophyllia B. aud H , 
tQ4Br&Podaetfrii> Ehr . 1884 ; 5th is MatandHna (revis.)=/^rti»iici Oken ; 8, 9, 10 
are ^aamjlra, xestr., Oken; 12 is TridacephyUia Blainv,, 1880. The 11th, M, 
areoUtta Ehr, (non L.), is doubtful. Edw. and H. refer it to Trcn^hyphyllin 
Qeefroyi^ but the description In Ehr. does not apply to a Traehyphylhn^ for it 
implies true salcated ooUines, **trancatff,pa«stm It is indeterminable 

from the deecriptioA. 

f Khrenbstg^s three species, Nos. 4, 8, 7, all belong to Ifanioina (i\»(fasferfa) 
ifgfom (or OoJpephyUia gyrom £. and H.), according to Vaughan, who has 
irsesitlly examined the typee of Ehreubezg, in Berlin. 
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The principal difitiuetionn between ateolafa and Colpophyliia is 
the presence of well defined calicinal centers and radial septa in the 
latter, while in the former they are indistinct, as in M(mndra ; and 
the absence of a columella in Ovlpophyllia. 

Callogyra V , gen. nov 

Coral pedicelled ; calicles large and with very distinct centers in 
deep valleys, mostly united in short series Collines large, with 
simple or double walls united by exotheca Septa with paliform 
lobes; edges finely serrulate. Columella tiabecular. Outer surface 
naked, covered with spinulose costie Endotheca not abundant, deep 
within the interseptal spaces. 

This genus is like a TrachyphyUla with coalesced walls, and might, 
indeed, be considered a section of that genus if intermediate condi- 
tions were known. It bears about the same relations to that genus 
that SymphylUa does to Mvssa^ or Phrogyra to Enphyllia, 

III form, the type resembles the Manieina areolata of authors, but 
differs widely from it in its large, distinct caliclcs, and finely and 
evenly serrulate septa. It also has a general resembhinoe to 
drina {Pectinia) BrazilUmhy but the latter has entire septa and the 
calicinal centers are not distinct. 

It is also nearly allied to Manieina^ emended =: CotpophyUia E. 
and H., but the latter forms more massive and cellular corals, with- 
out a columella, and has different exterior costse, and less distinct 
calicles. 

Callogyra formosa V , sp. nov. 

PXJLTB XXIY. Fiovevs 1, 2. 

The coral is narrowly pedicelled, glomerate, elliptical, with lobed 
margins and with high radial collines, more or less forked and 
curved, much as in laophytlim and young Mmandrm. Between the 
collines are large marginal calicles, which render the margin lobu- 
late ; two large calicles occupy the central valley. The valleys are 
d^p and rather wide, the central ones with perpendicular walls. 
The calicinal centers are very distinct and occupied by a loose trabec- 
ular columella. The collines are simple in some places, with a thin 
wall, but in most places they are double with two thin walls near 
together ; their summits are obtusely rounded. 

The septa are thin with wide interspaces ; their breadth is moder* 
ate; lengths very diffei*ent, corresponding to the five cycles to which 
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they generally belong, the smallest Inking <iuite short. The larger 
ones have wide but slightly marked paliforin lobes and are broadly 
rounded at the sumriiits ; their surfaces are finely granulate, and 
costulate close to the border ; their edges are very finely and regu- 
larly denticulated. 

The under sCde is covered with elevated, lamellate, radial costa?, 
which are sharply and closely dentate on their edges, the teeth being 
small and spiniform. 

Length of the coral, 75”^'“ ; breadth, GO"*”' ; width of the valleys 
mostly 13 to ; d<‘ptb, 10-18"'^ 

The type is from an unknown locality, but was supjmscd to be 
West Indian. It belongs to the American Museum, New York. 

From its affinities with Draohyphylliay I think its origin is more 
likely Indo-Paoific. 

There is a smaller worn specimen in the Museum of Yale 
University, locality unknown. 

Subfamily FavitinsD Ver , nom. nov 

This subfamily is intended to include all the astreiforra eomls that 
normally or chiefly increase by fission or by intraealieinal Vmdding, 
for these two methods intergrade completely and often coexist on 
the same coral. It is thus nearly equivalent to Pissicdla of Dana. 
Pahform lobes or teeth are generally present. 

This group is- very closely related to Mmimlrbm, Tlie princi}>al 
difference consists in the inert' complete fission of the zobids and the 
rapid and usually complete isolation of the calieles, whicli may be 
either circular or angular. 

Perhaps it w’oiild have been thought better by many to have con- 
sidered the group a distinct family near Mwandrid^^ under the 
name Famiidm, But the study of such species as Faw% gravida 
and Kfragmuy in comparison with Morandra conferta^ M, Agae^dzU, 
and divoea^ var. diapar^ shows that the two groups nearly inter- 
grade. 

The occasionally isolated calieles of Mimndra are structurally 
identical with those of Faoia, Perhaps the two groups are not 
even of subfamily rank, 

t have used Finutea as the typical genus from which to form the 
family name, because the ultimate fate of Aatrea and Favia is still 
unoc'rtain. (See p, 80.) 
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Vavk Okeo, 1815, restricted by £dw «nd Hidme, 1867 Star Corals 

Autrea (Ist section) Lamarck, Syst Anim b Vert , p H71, 1801 , iparn) Hiat. 
Anim , il, p 60, 1816 

FattttB (par 9 ) Link, Beachr Nat -Samml , ITniv Rostock, iii, p 162, 1807 

Favta {pnf$) Oken, T^ehrb Naturg , i, p 67, 1815 

Astrea, aabgenus FiauncrUa {pam) Dana, ZoOph , p 220, 1846 

ParoBttea Edw and Haime, Compt -rendus, xxvii p 495, 1848, Aim Soi 
Nat , XU, 1850 

*Favta Edw and Haime, Hist Nat Corall , ii, p 426, 1857 , Verrill, these 
Trans , i, pp 858--865, 1868 

Antrea Vernll, Comm Essex Inst, v, p 88 1865, Verrill, in Dana C’oral 
Islands, pp 880,888, 1874 

Astrcaa Quelch, Reef Corals, Chall Exped , xvi, 1HH6 

Tile name of this large genua has been miieh ui quest ion for a 
long time, is due to several reaHons When Asfrea was first 

proposed by Lamarck (1801) he gave it two*<ectionR with a single 
species as an example of each, llis first section had A, ruiMom 
as Its type. The second section had A. gdavm as the 

type. Properly the name should have been retained for the former, 
as the more typical and first named 

But Oken, 1815, made two dhisioim similar to, but not the same 
as those of Ijamarck, and applied the name Favia to the group 
more like the first of Lamarck’s sections, and Astrea to the second. 
Blainville, in 1880, named the latter iSidera^frcea. 

But under Favia Oken named three species, which belong to 
three modem genera, viz : 1. JF! anmia^:=:.F. fragum ; 2. F, vaver^ 
nosazz OrhicMa cavernosa ; s. F» favUes oi /avosazz? Ptionastraa 
ahdita E and H zzFavites Link. 

The true relations of A. rotnlosa Ellis and Sol , Lamarck’s first 
type of Astrea^ are still doubtful. It was referred to Favia by Edw. 
and Haime, perhaps erroneously. Their species, thus named, may 
very likely be different. It has much larger oalicles, more numerous 
septa, snd they place it in the section with feeble pali. The general 
appearance of the original figure is more like an Orbicella or 
PtesiaetroBa. It has a circle of very distinct, prominent pall, in 
which it agrees with Flesiastraga. The oalicles are regular and cir- 
cular and the septa are few and very prominent. I have never seen 
a perfect specimen of it A few beaoh-wom West Indian corals 
that I have seen may belong to it, but they are not positively deter- 
minable. 
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It may be an Eaftt Indian coral of the Plesiastrma-^ro\x^. In that 
caae Astreay if retained, nhould be restricted to this, as the original 
type, and thus it would be distinct from Faoia. 

The name FaoHes was given by link, 1H07, to a genus nearly 
equivalent to Astrea Lam* and Fma Oken, of which it could be con- 
sidered a synonym* It included four genera. Vaughan (op. eit,, 
1901, p 21) proposed to restore the name for a part (the 
group) of Link’s genus, and thus use it in place of Prionustrma. It 
might have been substituted, equally as well, for Pavia (in the 
usual sense) for the latter was practically Kynonymous. But Vaughan 
is justifiable in considering favosa^szabdita as the proper type.^ 

There is an additional reason why Astrea is rejet*ted by Home 
writers, as by Vaughan (op. cH., 1901, pp. 60, 61). 

Bolten used the name Astrma for a group of gastropod shells in 
1798, llis genus was not properly defined ami has never come into 
use. It included species usually referred to l\trbo (L.) and JCmo- 
phora. Whether it should be restored for any of these shells is very 
douiitful. Bolten’s work was a mere catalogue, not a scientific 
work in any legitimate sense, and it is extremely rare. Still fiis 
names are recognised by many malacologists. 

The difference in the original spelling of the two names wouhl, 
perhaps, be a sufficient reason for retaining both, if not otberwihc 
invalid. 

It seems to me necessary to wait for the re-examination of the true 
Astrea rotulosa before the status of Astrea (‘an be settled. 

However, it would evidetitly lead to less confusion to reject Astmt 
altogether, on the ground of its prior use by Bolten, than to use it 
for Siderastrmay as some have done, for the latter docs not belong to 
the group AstrmdcB, but is a fungiaii coral. 

Astrea is said to have been used by Qnielin, 1789 (see L. Agassi/, 
Komencl. ZoOl., and Gregory, op, cit., p. 278). The latter cites it as 
on p. 3767, under Jf, astroites. But the name is used there only as 
a part of a polynomial name quoted from Browne (Hist. Jamaica, 
1 756, p. 392), with other descriptive quotations, and in no sense as a 
generic term. Browne gave several species of Astreay but he used 
the term only as a part of his polynomial descriptive names. 

Link {pars)itsiFi8iiiosUa {pars) l>9,ns>zx:Prhnastrcm Edw. and H. f 
Mstastrma E. and H. For a review of the principal species see p. 96. 
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Farin fragum (Esper) Edw. and Haime. 

Madntpora anamm (pars) PaUaSi El^noh, Zoopb., p. 801, 1766 (not of Lihn<$y 
Syst. Nat., ed. x, 1758, p. 797, which was a pal«eozoii* fowiil (A^ervularta), 
from Gothland. 

Madrepora anancut {pnr») Llnn^, 8y«t. Nat., ad. xii, i, p 1375, (not of od. x,) 
1767. 

Madrepora ananas Ellis and Solander, Nat. Hist ZtMiph., p. 108, pi. xlvil, 
fig. 0, 1780. 

Madrtpora fnigtim Eaper, Filauzanth., Fortsetz., i, p. 79, pi. Ixiv, ftgg. 1, 2, 
1797 (non Madrepora ananas Ettper, Pflanzenth., pp. 128-181, pi. xix, which 
is a DU*hoc(vnia.) 

Favia ananas (pars) Oken, Lehrbnoh Naturgt^Bch., Zool , i, p 67, 1815. 

Astrea ananas Lamarck, Hist. Nat. Anim. s. Vert., li, p. 26(», 1816. 

Astrea ananas LeSuenr, Mem Mns. Hist. Nat. Paris, vl, p 285, pi. xvi, fig 
12, 1820. 

Astrea ananas Lamouronx, Exp. Math Gen. Polyp., p. 69, pi. xlvii, fig, 6, 
(after Ellis and Sol.) 

Favia ananas and Farna fragum MIlne^Elwards and Haime, Hist. Nat. Corail., 
ii, pp. 486-489, 1867. 

Favta incerta^ p. 861 [76], pi. x, figs. 18, 14 ; Favia coardata^ p. 862 [70], pi. 
z, figs. 17, 18 ; + Favia ananas^ p. 862, Dnohassaing and Miehelotti, Mem, 
Corall. Ant., 1861 (t. Vaughan, from types). 

Favia ananas Verrill, Bull. Mus. Oomp. Zo6l., i, p. 48, 1864. 

Favia fragum VerriU, these Trans., i, p. 865, 1868. 

Astrma ananas and A, coarctata <|^loh, Narrative Chall. Exp Zoo] , i, pt. i, 
foot-note, p. 146, 1886. 

Astrma coarctata^ pp. 9, 12, 98; ‘{^Asfrwa inverfa ; ^AstroDa ananas, p. 12, 
98; ^ Astreva fragmn, pp. 18, 98, 99, Qneloh, Reef Corals, Chall. Exp. Zr>6l., 
xvi, 1886. 

Fas)is ananas Gregory, Quart. Jonr. Geol. Soc. London, li, p. 260, 1895. 

Favia fragum Vaughan, Samml. GeoL Beiohs^Mus., I.(Oiden, ii, p. 24, 1901. 

Plate XIll. Fiqurbs 1, 2. 

The name ananas^ as applied to this Bpecies, dateR from Pallaa, 
1766, who described it very well indeed. But the name, as used 
previously by Linn6 (Syst., ed. z, p. 79^) was particularly applied to 
a Gothland fossil coral of the genus AcervtUaria, So it should, with- 
out doubt, be dropped for this living species, to which it has been 
so long applied. However, this name has also been applied, by the 
earlier writers, to other ezi^^ting species, so that its synonymy is 
complex. Fortunately the early name fragum is available and has, 
apparently, not often been applied to other species, so that its use 
for this one can hardly lead to any confusion. My own experience, 
based on a study of large numbers of specimens, living and dead, is 
in accord wttli that of Mr. Vaughan, as to the necessity of uniting 
the several forms described by Duch. and Mich, and by Queloh as 
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diBttnot specieH. llie dilfereiiceft noticed are due to slight variations 
in growth, and especially to the greater or lesser crowding of the 
calicles. Sometimes the intervening spaces are very narrow; in other 
specimens, and more commonly, they are rather wide. The calicles 
may he circular, angular, or elliptical. The extreme forms occur asso- 
ciated together in tide-j»ool8 at the Bermudas, hut intermediate 
specimens also occur in the same places. In l^fe, the soft parts 
agree in color and structure. 

My tigures (pi. xiii, figs. 1, 2) are from photographs of two Ber- 
muda spccimeiiK, found together. Iliey show nearly the extreme 
forms of vanatiou. The color of the soft parts, in life, is light 
yellow. 

This coral is common on the Florida Keefs, and throughout the 
West Indies in shallow water. It is also abundant at the Azores, 
(t. Quelch.) It never heoomes large. 

IPavia gpravida Ver. 

Faria grarida Verrill, these Trans., i, p. 854, 1868 

Farta oonferta (pars) Vanghan, op. cit., pp 89, 40, 1901 (aon Verrill) 

PiJiTE XIII. Fioeiuc 8. 

This Brazilian species is nearly allied to jFI fragnm of the West 
Indies. I do not think it is so dowdy related to M, conferta as 
Vaughan supposes, for he has united tte two forms under the Litter. 
(Seep. 84.) 1 have never found iiuoandrinitorm calicles or valleys 

as in the latter, and the septa, columella, and sections of the walls arc 
different. 

I have here figured one of the types, 

Abrolhos Reefs, Bahia and Pernambuco, coll. (\ F. Ilartt ; R. 
Rathbun. 

X'avia laptophylla Ver 

Fiitia lepiophylla Verrill, these Trans., i, p. 858, 1868 
Plats XIII. Fiuimss 4, 5, 

This species is very unlike any of those foims related to 11 
fragnm. It has double walls and vesicular exotbeca between the 
calicles. The proper walls are thin, continuous; those of adjacent 
calicles are separated by a loose, vesicular structure, with thin dis- 
tiepiments. The septa are rather few, very thin with rather promi- 
nent summits. This species produces some intermural buds, but it 
increases mainly by fission. 

The photographs here reproduced are from the original type, now* 
in the Museum of Yale Ifuiversity. 

Abrolhos Reefs, Brazil, coll. C. P. Hartt. 
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IhkVikm Link, 1807, reBtricted. 

Famtes Link (paM), op cit , p 102, 1807 
FaHa (pain) Okon, Lohrb Natnrfc , i, p 67, 1815 
FiMwtUa ( par^) Dana, Zodph , p 220, 1846. 

PrionaMinra Edw and Halme, Comptea-rond , xxvii, p 4U5, 1848 
Pnonasftcea and MetastrxiM Edw and Haime, Hntt C<naU ,«u, pp 51 d and 
525, 1857 

CaiicloH ufliially angular or polygonal, separated by nearly ^olid 
walls, whioh often contain a single series of cellules, more distinct 
toward the base. The division of the cslieles is geneially excentrio, 
or near the margin, by unequal fission oi mtraoalicinal budding, but 
it may also be by median fission, where the calicles become crowded, 
or in the central parts Septa rather numerous, denticalate<i, the 
larger teeth usually proximal. Columella developed more oi less, 
spongy or tiabecular Pali usually distinctly developed 

The history of the name of this genus has been discuKsid on 
page 89. 

This large genus appears to be absent from the West Indian 
fauna. The American species, hitherto referi^ed to it, bedong in 
other groups, so far as I have seen them. Among the better known 
Indo-Paciflc species are the following, most of which I have nludied 
personally : — 

Favifeo favites (Pallas, not M. favosa L., ed. x, which was a 
fossil) =sP, ahdita (Lara.) E. and H. East Indies ; Singapore 
Fprofundicella (E, and H.). 

JR craesior (E and H ). 

JR magnifica (Bv. ; E. and H.) {non Dana). Batavia. 

JR magnistellata (E. and H.). 

F ohtusaia (Lam.; E* and H). Tongatabou; Fiji. 

JR sul/area (E. and 11.). Vanikoro. 

JR Quoyi (E. and H.). Now Ireland; Fiji 
JR JSUhiana V. (nom. nov.)5=Jf. favosa Ellis and Sol., Hist., p, 
167, pi 1, fig, 1 , 1780, now lAnnissPrionastrma favosa E. and H, 
non Tinn£. 

F fusoo-viridis (Q. and G,; Dana) Tongatabou; Fiji. 

F Virens (Dana). Fiji, 

F. fimuosa (Dana). EHji. 

JR spectahilU (Ver.)ssAstr(m magn floa Dana, non Blainv.sP. 
^4Ctabilis Ver. East Indies. 

F sinuosa (Dana). Fiji. 

F, favulus (Dana). Fiji. 
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f^oTonaia (Studer, IhhJ) Singapore. 

F, robuata (Dana). Fiji; Amboina. 

F. valida (Ver.)=A^fr<Pfi hdiopora {pars) Dana, p. 246, pi xiii, 
figH. 1 l<y, 1 \b, Wake« I. 

F. teseellata Ver., nom. iiov.r=^. tesserifera Dana {non Ehr,). 

A’ Vhinensie {\ Gi\\):=z. Prionastrcea Chinensis Ver., Comm. Knsex 
lii8t,, V, p. 35, 1866. Hong Kong. 

F, aruiata {Vor.j^nAs/rrea intersepta Dana, Zooph., p. 246, pi. xiii, 
figs. 12a to (non Ks]HirySs8f€p/ianoe(jenia):=:I*i€aiastrrea arnutta 
Ver. ill Dana, Coral Is., ed. ii, p. 381. 

F eoronel/a Ver., Bp. nov, Astrma parvisfella {pars) Dana, 
Zo5ph., p. 244, but not the tigures. One of Dana^s speeimeuB differs 
from the type. Calicles small, (2*5 to angular, separated by 

narrow, nearly solid walls. Septa unequal, in three cycles or more, 
usually 24 to 30, those of the 3d cycle very narroa^, the larger ones 
roughly serrate and strongly granulated ; six prominent pali b<*fore 
the primary septa ; columella nearly solid. Eiidothecal dissepiments 
regular, nearly horizontal, not crowded. This and the next pn»ced- 
ing might be referred to Ooniastrcea about as well as to Favifes. Fiji. 

The following are from the Red Sea : 

A gibbosa (Klunz., p. 40, pi iv, fig. lo, as Prionastrcea, 

T, pentagona (Esp.; Klz., non Ehr.j’rr A. melicerum E. and H. 

F. ^inosa. (Klunz., p. 39, ]il iv, f. 7, pi x, f. 5). 

F vasta (Klunz. , p. 38, pl. iv, f. 8, 12, pi X, f, 4a, 4//, as I^ionas- 
ircea). 

F tesserifera (Ehr.; Klz.; E. and II.). 

JF! jEgyptornm (Edw. and Vl.)zs Metastroea ^gypiorum E. and 
H. Recent and fossil 

Family Orbicallidm Ver. Star Uorala. 

This family will include the astreiform corals that have circular or 
nearly circular caliolos, and increase by mural or exothecal budding. 
The polyps, when expanded, are exsort. 

Orbicella (Dana), r6«tricted. 

Auinsa^ sabgeutiB OrbioeUa (pars), Dana, Zo6ph. Expl. Expi^d., p. 206, 1846. 

Bftiastrtm Edw. and Haime, Hitt. Corall, ii, p. 456, 1857. 

OrbiceUa Yorrill, Bull Mut. Oomp. Zo6l, I, p. 47, 1864. Vorrlll, in Dana'A 
Corals and Coral Itlands, ed. 1, p. 380, 1872 ; ed 2, pp. 380, 388, 1874 ; ed. 
3, pp. 421, 420, 1800. 

Corallites cylindrical or nearly so. Costm well developed and 
aetrving, with more or less oeliulat intercostal exothoca, to unite the 
OoraUHes. Septa exsert ; paliform teeth and columella are present. 
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OrbiMlla mmilMria (EUifi and Sol.) Dana. Star Corala. 

Madrepora aBti^oites Pallaii, Elanoh. ZoOph., p. 820, 1706 (not of Linn<^, ifd x, 
p. 796, which Vas a paliaozoio fogsll, not of ad, xii) 
ff Madrtpora aa^opora LJnn^, Byat. Nat., ad. xU, p 1276, 1766. (Probably 
not this apaoias, 2 >erhapfl a SoU^naxtrc^a^ hni iudeiermiuabk,) 

Mckfrepora antiufaris Efila and Solandar, Nat. Hist Zoopli , p 109, pi. liii, 
flg 1, 2j and Madrepora faveotata^ p. 106, pi. liii, flga 5, 6, 1786. 
ffjfadtrpora om>pom ICsper, Pflanzanth., Porta^^tz , i, p 21, pi xxxviii, 1797, 
(non Linn^, Syat , ed., xii, p, 1276.) 

Astren annuhtrut Lamarck, Hint. Nat. Anim a Vert , n, p. 269, 1816 
Astrea annutaris Lamouronx, Exp. Math. Genres de Polyp , p 58, pi liii, 
figs. 1, 2, and Aefrea fameolata^ p. 58, pi liii, ilgB 5, 6, 1821. 

Astrea (iJrhtcella) annularis Dana, Zoophytes U S. Expl. Exp., p 214, pi. x, 
fig. 0, and f A (O) stellulata, p 215, pi. x, flg 7, (variety,) 1846 
Hefiastraa annularts Milne-Edwarda and Haime, Hint Nat. Corall , ii p 478; 

and t Beltantrcf a avropora, p. 477, 1857. 

Heliastrea annularis ;+ H. acropota;-^B Lamarrfa Huchaesaing and Michel* 
otti, Mem. Corail. Antilles, p. 852, [76], 1861 (t. Vaughan from types, tioa H 
Lamarckana E. and H.). 

Orbicella annularis Terrill, Proo Boston Soc Nat. Hist., ix, p. 88, 1862, rate 
of growth. 

Phytloeamia sculpta^P. hmbata ^ Cyphmtrixa eostata (pars)^ Asttaen Barba- 
dmsis Duncan, <)uart. Joum. Geol. Soc. London, xix, pp 482-444, pi xv, 
figs. 6, 6a, 1868, all fossils, (t. Vaughan from types) 

PlssiasBata ratnea Duncan (fossil), op, cii, xx, p 89, 1864 (t. Vaughan) 

Ortncella annularis Terrill, Bull. Mus. Comp ZoUl , i, p 48, 1864; Ponrtalfes, 
Plor Reefs, Cor., Mem. Mus. Comp. Zo61 , vli, No. 1, pi. iv, Age. 1-10, 1880, 
Orbtcella annularis A. Agassix, Bull. Mus.^Comp. ZoCI., xx, No. 2, p 61, pis. 

i, ii, 1890, rate of growth. Terrill, these Trans., x, p. 558, 1900. 

OrhiceUa acropora (pars) Gregory, Quart. Jour. Geol. Soo. Lond., Ii, p. 272 
(non Lltm4,); + C|tp5astr<i}a eostaia, p. 274 ; + ikthincpora Franski, p 274, 
pi. xi, flgs. 2a, 26, 1895, (teste Vaughan from types). 

Orbicella acropora Vaughan, Bull. Mus. Comp. Zo51 , xxvili, No. 5, p. 275, 
1899; Smnml. Geol. Reichs-Mus., ii, p. 22, 1901, (not of Gardiner, 1899) 

PnaTX XV. Fiouiub 1. 

This oominon and woU known speoies was admirably figured by 
ProfeBsor L. Agansie in the plates of Florida Reefs, published by 
Pourtal^ 1880. 

It shows considerable variations in the size of the calioles; in the 
extent to which they are crowded together ; in the prominence of 
their borders above the intervening exotheca ; in the prominence of 
the septa above the walls ; and in the extent to which the small 
sepu of the third cycle are developed. But yet these variations, so 
far as I have seen, never go so far as to render difficult the recogni- 
tion of the species, unless the specimens are hadlv worn. 
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The ispecimeos from which the figures of annnlaria^ faveolata^ 
Hdlulaia^ and phladen were made, in the work of Ellis and Solander, 
were all badly worn. Hence there has always been much uncer- 
tainty as to their ideuliticatimi. However, there seems to be no 
doubt but that their annularis was really this species, and their 
fanmlata was probably sanu» specit‘s, more eroded. 1’here is 
more doubt about stellulafa. It may be the same thing, but it n)ight 
be a Sohnastrma. (See l*7.) 

It seems best, however, to let Dana’s determination of the latter 
stand, for it is aa likely to be correct as my other, and is based on 
typos still preserved. 

The M. acropora of Linn^^ is utterly indeterminable. The locality 
is unknown, and the diagnosis is so brief and vague that it ap])lie8 
equally well to any one of a dozen or more species of small astrean 
coi^als, Imtli Pacific and Atlantic. Nor does the author refer to any 
figure in earlier works. It is useless and unfortunate to try to apply 
the name to the }>rescnt speeies and to displace a valid and long 
established name by one of extreme uncertainty, as has been done 
recently by both Gregory and Vaughan. I do not know any good 
reason for such a course, in this case. The name aeropora T-.) 
should be discarded as indetenninable, both generi rally and specific- 
ally. If used at all it should only date from If. acropnra K. and 11. 

There is no certainty nor probability that the LiniitTan species M^as 
the same as annularhy nor is there any good reason to believe that 
the aeropora of Ksper, or of Edw. and llairao was the same as the 
mcropora of Linne. Even if the aoroporaoi Edw, and Hairne should 
prove to be only a variation of annularis (which may still be 
doubted), it does not follow that the name should be adopted as from 
Linn6 (ed. xii), for Edw. and Haime applied this name arbitrarily to 
the particular form that they had iu view. They could have ha<l no 
more knowledge of this linuiean species than ISsper, Jiamarck, Dana, 
and others, for there is nothing definite on which to base any such 
knowledge. It is certain that the contemporaries of Linne, like 
Pallas and Ellis, did not thus identify this species, for they described 
the annularis under other names. The acropora of Esper may or 
may not be the same as annularh^ but iu cither case the latter has 
several years priority. Had this species been what LinuS had before 
him, he would undoubtedly have referred to Pallas, who had already 
well described it as astroiUSy for he referred to the other species 
described by Pallas. That Pallas bad the annularis particularly in 
view, instead of caeemosa, in his desoription of astroUes^ is evident 
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from wliat he there says of the siae of the oalioles, and also when, 
on p, 326, h(> compares the stars of JUT* porite^ with those of his 
astroiieSf and says they are subequal. 

This species occasionally shows certain calicles larger than usual, 
and with more septa. Such calioles may subdivide by regular fission, 
as is the case with the similar unusually large cells in some spectcb 
of PoriteSy Madrtpora^ Poeilioporay etc., in which fission is elsewhere 
very unusual. One of our Bermuda specimens shows such a cell in 
the very process of subdivision, (pi. xv, fig. 1, a). 

This coral occurs on the outer reefs of the Bermudas, but it is not 
common there. It is very common and grows to a large size on the 
Florida Beefs, in the Bahamas, and throughout the West Indies. 

When well grown it forms hemispherical or spheroidal masses, up 
to five feet or more in diameter. But it also grows in irregular 
iiicrustiug plates, and sometimes in nodose or lobulate masses, or 
even in branched forms. 

Mr. A. Agassiz in the work quoted, 1890, has given some interest- 
ing data as to its rate of growth. Other data were given by me in 
Proc. Boston 8oc., x, p. 862, and in Dana’s Coral Islands, p. 123. 

Variety, atellulata (Dana, ex, £lUs and Sol.). 

ffelioatroBa uteUulata Edw and Haime, Hist Corall , ii, p 478, 1867. 

f Cyphmtfvsa oblita Dneh and Mioh., Corall Ant , p. 77, 1860 

PukTs XV. Fiourx 2. 

The two types of Dana’s Atellulata are in the Museum of Yale Uni- 
versity. They are beach-worn specimens of a true OrhiceUa^ more or 
less infiltrated with calcium carbonate, to which the unusual solidity 
of the walls and exotheca, in some parts, as seen in sections figured by 
Dana, seems to be partly due. In other parts the structure is nearly 
as in 0. ann%daru, to which it probably belongs, though there are 
differences in the sections not due to infiltration. Its septal arrange- 
ment is the same as in ordinary specimens of the latter, those of the 
third cycle being distinct, but narrow and thin. The boilers of the 
calicles seem to have been but little raised, and the septa rather 
thinner than qsual, and not much exsert, but the poor condition of 
the specimens renders these characters rather uncertain. 

the calicles are rather smaller (2 to in diameter) than is usual 
in O, annularU^ The thin septa are in three regular cycles ; those 
of the third cycle are very thin and reach only otie-fourth or one- 

* there Is a fine Bshams speoiuen, about four feet In diameter and three in 
height, in the Amer Mns., New York (eoll. B. P. Whitfield). 
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third to the columella, which in well developed. The septa are a 
little thickened at the wall ; their faces are only slightly granulated. 
Tliere are a few irregular sinall teeth on their inner edges where best 
preserved; upper ends are all worn off ; some have a paliform tooth 
at the base. The costa* are well developed, inosculating, with irreg- 
ular exothecal disse])injents between them, as in O. annular h. But 
in some vortical sections the >^alls appear as narrow, solid structures, 
(where unaltered) ; in the seetioris the columella region is loosely 
filled \iith stout ascending trabecula*; the endotheca consists of small, 
very thin, nearly horizontal dissepiments, inclining downward a little, 
and often in two series. No. 4209. 

Their origin is uncertain, but it appears to be West Indian, They 
are in the same beach-worn stat<* as several other types of West 
Indian corals studied by Professor Dana. Apparently most West 
Indian corals, in good condition, were scarce in American museums 
at tlie time when he wrote his great work. 

It appears to be a small or soniewdiat dwarfed variety of O, annn- 
larlft. I have seen fresh specimens of a similar variety from the 
Florida Reefs. 

This may well be identical with M. sf*lhtlatn Kllis and Sol., but 
the latt4*r cannot be determined with any certainty from the figure, 
w’hicli repres4*nts a badly worn specimen. Its calicles, us figun‘d, 
are mostly ev'en smaller than in Dana's type*, ami some* what nnecpial 
ill size ; the walls appear to be as solid as in the latter ; the calieh*H 
project slightly as in annularis ; 12 to 15 septa aie figured, all per 
feet ; eobimella is as in annularis. There is much more reason for 
calling this a variety of O. annularis than there is for ideiitif;v ing it 
wdtli fSohnastraa hyades^ as (^regory has done. There is no evidence 
that it is a ISolenastrwaf 

♦ Gregory (op, oit , p. 279, 1895) adopts the unm*^ Snhnmtnvn stellufafa (ex 
EUitt and 8ol.) for S. hyniieit (Dana), and refers O. stHhaaIn Dana and HeUaama 
Mtellvlafn Edw. and Haime to it a» synonymous. It is j^robable that Edw ancJ 
Haiine knew their own genera and that their steNulnta was not a Soieunsftuvn. To 
me it seema perfectly identical with Dana’s form, and only a variety of nnnvlans 

It seems strange that Gregory should have tried to lestore such indetenmn 
able and badly described species as ihe st4*fhi!uta Ellis and Sol and onopom 
Iiinn^, in new senses, while he rejected others, mtioh better descriiied, like U 
oavsrmuta Linn^, M. cU^a Ellia and Sol., because inanfflcieutly characterized. 
He gays of vavemom that the diagnosis so imperfect and inadequate that it 
is absolutely useless ” This remark, If true, would apjily much better to the 
diagnoses of acrojMva (see p. 95) and stHtututa^ which tie adopts, though in 
doing so he discards welt established later names, based on good descriptions. 

Tnaifs. CoNW. Acad,, Vol. XI. 7 Nov’^jfiMSKa, 1991. 
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Orbioella ezoelsa Dana. Star Coral. 

A»Wapa (Orhieelfa) exeelna Dana, Zooph., p. 212, pi. x, fig 16, 1H46. 

HeliaHtrcea i excelsa Edw and Haitne, Hist Corall., ii, p 478, 1867, 

Mevutshrea ejccehta Verrill, in Dana, Coral Is., Hi 1, p 680, 1872; ed. 6, p. 

421, 1890 

Soienasfrtra erceisa (par%) Ponrtal^a, Deep Sea Coral«, p 77, 1871. 

Plate XV. Fioubk 4. 

Daiia’a typt* of this species, in the Boston Society of Natural His- 
tory, was carefully studied by me a number of years ago, and 
descriptions were made at that time. The type is apparently slightly 
l>each-wori!, but so little that the natural surface of the ccenenchynia 
and eosta* and the summits of the septa are well preserved in most 
parts, and there is no evidence of post-mortem alU^ation by infiltra- 
tion to account for the solidity of the cttmenchyma, referred to b\ 
Dana, and which is, indeed, quite remarkable in most parts. The 
coral is very solid and heavy as contrasted with O. annularis or 
Solenastrwa hyades. 

A fragment, apparently of the same specimen, and which appears 
to have been used by Dana in describing the details is preserved 
in the Museum of Yale University. From this the accompanying 
jihotograph has been made. (PI. xv, fig. 4.) The coral grows 
in in*egular, often upright, lobed or gibbous masses, up to 100 to 
1 ao*"® or more high, hut when young it must be encrusting. No. 1 720, 

The type specimen is so strongly lobed that the lobules in some 
places look like incipient branches. But these may possibly be due 
to the coral growing over the tubes of invading bivalves or annelids, 
though none can lie seen without sections. The calicles are more 
closely crowded on the lobules, especially at the obtuse summits 
where they become angular and are separated by thin walls and 
cellular exotheca. Elsewhere the calicles are nearly circular, scarcely 
elevated, and separated by exotheoj^l spaces usually about equal to 
the radii of the ciiUcles, but toward the base often equal to their 
diameters. The exotheca and walls are very solid in moat parts. 

The 24 costae are subequal, thickened, only slightly raised, faintly 
or almost microscopically granulated; those of adjacent calicles are 

So under Cyphastresa co$fata Duncan = C. oblitu D, and Ii. (p. 274, op. cit.) he 
says ; “ it was nwned by Dnoham. and Jlich. two years previously ; but they gave 
so inadequate a diagnosis that their name has no claim to preoedence.’’ Yet the 
latter diagnoeis consists of six lines, giving details of the septa, costas, oolnmella, 
pali, granulations, etc., that were never mentioned by Linnd, Ellis and 8ol., and 
other early writers on whose briefer diagnoses he bases radical changes in 
accepted nomenclature. 
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UHually separated at the surface by a slight intermediate groove, form- 
ing polygonal areas around the calicles. The exotheca is nearly level 
nith the edges of the walls and costa*, flat or slightly concave, 
minutely granulated or nearly smooth, sometimes slightly vesicular at 
the surface, but usuall}' almost solid and blended with the costa* and 
walls ; near the tips costa* unite and exotheca is cellular. 

In a transverse H<»ction, near the surliice, the entire jiaititioii 
between the calieles may be perfectly solid, whether thick or thin, 
but in many cases one or two rows of small rounded or creseent- 
sbajied vesicles can be seen, and sometimes, close to the surface, vesi- 
cular dissepiments are visible between the small costa*, while close to 
the basal margin of the coral the exotheca may be decidedly vesicu- 
lar, appearing almost like mimatiire honey -comb in transverse sec- 
tions. Hut this basal portion is formed by the thin, down-growing 
margin, when* the new caliclesare very short, oblique, and far apart, 
as in many other corals that bav<» a thin, proliferous margin. 

The septa are generally 24, subequal, in three regular cycles ; 
those of the first two cycles are nearly equal in height and thickness; 
those of the third cycle are thinner and narrower, and generally bend 
to the right and left in pairs to join the straight septa of the second 
cycle, usually at a jioint more than half-way to the columella, and 
often very near it. The summits of all the septa are narrow and 
only slightly raised above the walls, 'fhe edges are irregularly ser- 
rulate, two to four of the basal teeth being tlie larger. The sides are 
distinctly granulated. The septa are all thin, but slightly thickened 
toward the wall, and all are narrowed above the base, so as to leave a 
cup-like calicular cavity. The columella is small, tmbecular, papil- 
lose, and often nearly wanting. In transverse sections of some 
calieles it is solid, and formed by the union of the inner edges of the 
septa, but iu most it is small, porous, trabecular. 

Diameter of the calieles 2*5 to 8"’™ ; bi*eadth of intercaliciiial 
spaces, usually 1 to 2*"**, sometimes 3 to 4"”“ or more, near the base. 

Origin uncertain, supposed to be West Indies. Several irregular 
gibbous masses of this speciCK, a to 5 inches in tliiekness, in tlie 
Amer. Mus., New York, were found near Osprey, West Florida, 
cast on the beach after a storm, by K. Whitfield (No. 485). I 
have also seen specimens from Key West, 

This species, in the form and structure of its calieles and septa, 
resembles Solenmtrwa hyad^^ but the latter has cellular exotheca 
and rudimentary costae, characteristic of iHolenastrma, while this has 
the oostie and ewtheca of OrbiceUa^ though the oxotheoa and walls 
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become more solid and heavy than usual in that genus, but not more 
so than in 0, hirtella and some other species. In both this and 
hyades the septa of the third cycle are well developed and bend 
tow^ard and join those of the second cycles ; in both the septa are 
thin and but little prominent above the wall; and the columella is 
usually well develo]>ed in both. But hyades lacks the radial costal 
ridges on the exotheca and the bounding polygonal grooves between 
the calicles. The differences in sections are very marked. However^ 
there are places, near the base, where the exotheca becomes more (‘el- 
lular in this species, and in sections of the under side it is composed 
of angular exotheeal cells sefiarated by thin dissepiments only. 

In some respects this species is intermediate between Solenaatrcea 
and OrhirfUa^ and raises the doiibt whether a larger series might not 
compel us to unite the t\^o genera. 

T have no specimens truly intermediate between this and 
hyadesy and as they can be distinguished by struetural ebaractei** 
generally held to be generic, it is necessary to keep them separate 
here, but they may eventually prove to be one species. In that case 
Sohnaetraea cannot be maintained as a distinct genus. 

From O. anttidaris and var. ntfdlufi/ta it can at once be distin- 
guished by the thinner and much less f)rojecting septa, and by the 
wider septa of the third cycle, >ihieh do not bend toward and join the 
septa of the second cycle in those forms. 

Orbicella bispidula V., sp. nov. 

PtjvTE XV. Fioitrbs a, Ikf, 8t/. 

Coral an encrusting mass over across, and from o to 

thick. The texture is rather solid and heavy, there being much solid 
cxotheca between the calicles, which arc rather far apart, the inWr- 
spaces being mostly equal to, and often exceeding, their diameter. 

The calicles are round, regularly stellate, a little prominent, with 
swollen, sloping, c<)etate rims, much as in those of 0, (umularisy which 
they resemble in size, though distinctly larger. The septa are in 
three very regular cycles ; the twelve principal ones are wide, nearly 
equal, all reaching the rather large columella ; their edges are per- 
pendicular and finely, sharply serrate, with slender rough teeth, 
which extend also over their prominent, obtuse or subtruncate sum- 
mits, giving them a rough appearance under a lens ; their surfaces 
are also rough or hispid with numerous conical grains* The septa of 
the third cycle are narrow, straight, and usually reach about half- 
way to the columella. 
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The coftto arc thick, not very high, meeting or inosculating 
between the calicles, and covered with a single row of small, slender, 
rough Hpimiles. The columella is well developed, formed of con- 
torte<l trabecular processes, and often having a small pit in the cen- 
ter and a few erect spinules, similar to the slender, rough, paliforni 
teeth that often (but not regularly) stand at the base of some of the 
12 larger septa. 

In sections the walls are very thick and nearly solid. The endo- 
thecal dissepiments are small, thin, irregularly convex or flat above. 
Theealioles are not tilled up below, or only slightly encroached upon, 
by a deposit between some of the septa. Diameter of the calicles a 
to ; diHtan(‘.e between them mostly 2 to 4"'”', often more. 

Florida Reefs (Maj. K. B. Hunt), Yale Museum, No. Oh. Near 
Nassau, N. I\ (coll. R P. VVhitfiehl), Amer. Mus., New York. 

This has the general appearance of 0. (mnulurh^ but with calicles 
larger than usual and decidedly farther apart. The walls and 
exotheca are much thicker and more s<»lid, and the endothecal cells 
are fewer and less regular. The sharply spinulosi' and hi’^pid septa 
and costte are also characteristic. The cxothecal de|>osits are nearly 
as solid as in OcuHna, 

A Nassau specimen, in the Ameriiian Museum, is an irregular 
rounded mass, about five inches in diameter and tlirce to four thick, 
with a lobulated surface. 1''he coral is heavy and solid ; the surface 
of the enenenchyma is spinulose ; the eostte well developed. Tlie 
calicles arc more variable in size than in the type, in some pla<»es 
being one-half smaller and closely crowded. C^)ll. U. P. Whitfield. 


Orbioella Brasiliaxia Ver., nom. uov. 

OrbicMt cavt^rnom Qucloh, Voy. Chall., xvi, ]>. KM), 1880 (non linm.). 

I propose this name fur the form taken by the Challenger, off 
Barra Grande, Brazil, in 80 fathoms. 

According to Quelch it forms rounded masses two feet in diame- 
ter. Its exotheca is so vesicular as to partly hide the costa*; the 
septa arc imifonnly thickened. As he refei*s it to cavernosa, if 
should have large calicles with four eyeles of septa. Since nearly 
all the other Brazilian chorals are distinct from the West Indian, the 
locality and dej)th where this was found, as well as the characters 
mentioned, indicate a species distinct from the common West Indian 
reef species. 
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Orbioella cavernosa V^r, 

Madrepova carernom Linn^) Sy»t., ad. xii, p. 1376, 1766. EBper, FortHPtz, i, 
p. 1ft, pi, xxxvii, 1767. 

Mcuirepora radiata Ellis and Sol., Zodph., p. 169, pi, xlvii, flg. ft, 17ft6. 

Favia cavernosa Okeu, Lalir. Natarg., p, 67, 1815. 

Astrea radiata and A, atyus Lam., Hiat. Anim. wma Vcirt., ii, pi>. 258, 259, 
1810; «d, 2, p. 404. Lamuuronx, Eneyl. Meth., pt>. 57, 181, pi. xlvii, ft, 
1824. (Reprint of plate of Ellis and Sol.) 

Astrea cniH>raosa Sehweig., Naturg.. p. 419, 1820. E<lw. ami Haime, Brit. 
FoBsil ConilH, p. xxxix, 1850. 

Astrea (Orbicetta) nrffvs and A, {O.) radiata I)a3)a, Zooph., pp 206, 207, pi. x, 
ftgs. 1(1, 16, 1846. 

Astrea careniosa, A. t'adiata^ and .1. eonferta Edw. and Haiine, Ann. Sei. 
Nat., vol. X, pi. ix, flgH. 1, la, vol. xii, pp. 97, 101, 102, 1850. 

Heliastra^a ronferta, H. earei'nosa, and JI. radiata Kdw. and flaimc. Hist. 
Oorell., ii, pp. 460, 468, 470, 1857. 

Orbieellm eaveniosa Verrill, Bull. Muk. Comp. Zool., i, p. 47, 1864. IVoe. 
Boston Soc. Nat. Hist., x, p. 828, 1865. These Trana., x, p. 558. 19(Mh 
Ponrtal^a, Florida Reefs, p. 76, 1871, (^uelcli, Reef Corals, Chall. E.xp., 
xvi, pp. 12, 106, 1886. 

Orbieeila radiata (parx), Gregor}*, Quart. Jonr. Geol. Soe., li, p. 270, 1895. 

Orhieetta cavernosa Vaughan, <»p. olt., p. 27, 1901 (Syn. and description). 

Vangban adds to the aynonyms the following fossil forms dew'ribed by Dnncan- 
A, endotheeata^ A. eytindricaf A. antiffuensis A. iutermedia, A, antil- 
larumf. A, brevis. 

Much of the confusion in regard to the name of tliis apociea ia 
due to the fact that it was generally described and figured from 
badly beach-worn HpecimeuH by the earlier writerH. Such specimeus 
have the septa and calioles worn away and the hard exotheca thus 
hecoines prominent around the excavate calicles, so as to greatly 
change the appearance of the coral. Another cause is the rather 
wide variations in the sixe of the caltcles. 

The normal or average Hpecimens have the calioles about 0 to 
in diameter, but occasionally a specimen occurs in which part or all 
of them may be 9-J 0”*% or rarely, even in diameter. Some* 

times, on crowded parts of large specimens, the diameter may be 
only 4 to 5®"’. The degK*e of elevation of the caliples is also more 
or less variable on a single specimen. 

The calicles may be pretty close together, wdiere crowded, but in 
other cases they are separated by spaces of 4 to 6“® or more. The 
oostSB are usually well developed as denticulated, rounded, radial 
ribs, usually 4fi in number. 

The septa are generally about 48, arranged in four regular cycles, 
but several of those of the last cycle are often rudimentary or lack- 
ing, reducing the number to 40-44. They differ in breadth and 
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tliioknefis according to the cycles ; those of the last cy<*le are very 
thin and often bend toward and join those of the third cycle. Tin* 
principal septa are cxsert, denticulated, and thickened at the wall. 
The columella is usually well developed and broad. The paliforin 
teeth are distinct, but not very prominent. It Hoinetimcs forms hem- 
ispherical masses four to fiAe feet or more in diameter. 

This species appears to be rare at the Bermudas, and probablv 
occurs only on the outermost reefs. The only speeimen seen ])y mi‘ 
from there was from near the North Roeks. (Ontennial collection ) 
It is a hemisphere about 1 1 inches in diameter, of the typieal form. 
It is common on the Florida reefs and throughout the West Indies. 
Bahia, Brazil; (Vale Mns.);z=var. hirta^ nov., with elevated eorallites; 
rou^^hly serrate, tin n <*ostje and hej)ta ; ealicles deep, 5- G"’"* broad ; 
septa narrow, perpendicular within, usually 40-44. PI. xwiii, tig'N 
2, t></, 

Orbicalla ai>erta Verrill 

Helinntnipit tfpvrta V4»rrill, these Trans., vol. i, part 2, p 85(i, IHOH 
PijvTE XXXIII Fujcrbs 1, la 

This species is remarkable, not only for its thin, laceratel^N toothed, 
and strongly exsert septa, but also for its \ory tiiiii walls ami abun- 
dant and very cellular exutheca, so that the coral is very light, as 
compared wdth O. carernosa and O, nntndaris. "J'here are usually 
four eyeles of septa, those of the third being very narrow. 

Tlie costie are rather feeble and those of the fourth cycle are 
rndimeniary or lacking. 

The ealicles average somewhat smaller than in O, vain rnosa ^ \n\{ 
decidedly larger than m O. annnlariH, Thc‘y are about G to h”*'" in 
diameter. 'J’he interseptal loculi are deep and w ide. The columella 
is rather wide, but is loosely trabecular and lamellar. 

Having recently reGxamined the original tyjie of this species, in 
comparison with largc» scries of O. vavernosa, I must adhere to my 
original opinion that it is a dtstinct species. 

Mr. Gregory (op. cit., p, 271) thinks it is only a form of O. vartr- 
noBii, Mr. Vaughan (op. cit., p. -il) thinks it a strongly marked 
variety, if not a distinct species. 

Both species occur on the coast of Brazil, in shallow water, and 
apparently in the same region, but perhaps not in the same stations. 

The type was from the Abvollios Reefs, Brazil, in thrci* t<» four 
feet of water. According to Mr. R. Kathbun, it is abundant in the 
Bay of Bahia, as at the Island of Itaparica, where it is collected to 
be burned into quicklime, with other corals. No. 
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8oUiiEstr0Mb hyadet (Dana) D. and Miob. 

A9trfia (Orbicella) hyades Dana, Zo6pb. U. StatoB Kxpl. £xp., p. 212, pi. x, 
fig. 15, 1846. 

HfHaBtrofa f hyades Edw. and Haime, Hleit. Nat. Corflll., ii, p. 478, 1857. 

Solt^naatrwa BoumoM Edw. and Haime, Ann. Soi Nat., xii, p. 121, 1850; 
Hist. Corall., ii, p 497, 1857. 

SolenoBirea hyadett + f S. mteantt + f Helimfra^a abihUt Duch. and Mich., Corail 
Antill., pp. 76, 77, pi. ix, figs. 9, 10 (not 10 and 11, as in text), 1860. (On 
pi. ix there are two figures numbered 9, one by error for 10.) 

Solenasfrcpa hyaden Verrlll, in Dana, Coral lelands, ed. 1, p. 280; ed. 6, p. 421, 
1890. 

SolenanfroHJi (pars) Pourt., Deep Sea OoralH, p 77, 1871 

fr SohnoAtrasa nfflhtlnta (pars) Gregory, Quart J. liinn. Soc., h, p 278, pi. x, 
figs, 4a, 46, 1895 (non Ellis and Bol.). 

Plate XV FmtmES 5, Sa. 

The tyi^es of Orhiedia hyadee Dana and 0. excelm Dana are in 
the Boston Society of Natural History, where I eart'fully studied 
them several years 

Very similar specimens of hyades^ from St. Thomas, attached to 
stones, are in the Yale Miiseurn. These form convex masses, encrust- 
ing and thin at the margins, where the newly formea calicles are 
very oblique. (PI. x\, fig. 5.) No. 15806. 

Oalicles circular, or nearly so, mostly 8 to in diameter ; bor- 
ders generally distinctly elevated above the exothoca, often to the 
height of .5 to 1*®"". Younger and smaller calicles, 1.5 to 2.5“*"' in 
diameter, are scattered between the full grown ones. In the middle 
of the convex summit the calicles are so crowded that Um walls are 
in contact, and here they often become angular by crowding, and 
when not in contact their edges may not be elevated. On other 
parts they may be separated by intervals of 2 to .1®*“ or more. The 
walls are very thin. The costcc are thickened and roughly minutely 
serrulate ; they are very narrow and mostly confined to the wall, 
never extending across the exothecal spaces, when these occur. 
The surface of the exotheca is smooth or vesicular ; in sections the 
exotheca is openly vesicular. 

Septa 20 to 24, mostly 24 in mature calicles; 12 extend to the 
columella ; those of the third cycle are also wide, but thinner, and 
most of them bend toward and join tbe larger ones about midway 
between the wall and columella. The septa all become thin and 
curved toward the columella, but thickened at the wall ; the sum- 
mits are narrowed and rather prominent above the walls ; inner 
edge irregularly and roughly serrulate, especially distally ; sides 
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roughly granulated. Palifortn lobes small and thin. Columella 
usually rather small and loose ; funned of small twisted processes 
from the inner edges of the septa, but variable in size. 

Thiokness of the larger mass from St. Thomas, about 50*“"* ; 
diameter, 125*“'" ; diameter of ealicles mostly a to :1.5*"*** ; rarely 4'"'“. 

'J'his species is found on the Florida Reefs and throughout the 
West Indies, It has not been found at the Bermudas. St, Thomas 
{coll. C. F. Hartt, Yale Mus.). In the Amer. Museum, New York, 
there is a large turbinate mass, 12 to 14 inches in diameter and 
about 10 inches high, from Jamaica. 

Mr. Pourtal^s put Mmlrepora pleiades Ellis and Sol. and M, 
stellnlata E. ainl H., as doubtful synonyms of this species. The 
original descrijitions and figures of both those species are too imper- 
fect for definite determination, having been based on badly beach - 
worn specimens, superficially examined, and rudely figured. 

Mr. Gregory adopted sfelhtlala as the name of this or an allied 
fossil Species, and put kyades umler (hhu^eVa acropora. Yet DanaV 
descrijition and figures are vastly better than those of Ellis and 
Solander. It seems incredible that sucli an error should have been 
made in so recent a work. The Dana (e\. Ellis and 

Hoi.) is an OrhiceWu and is quite likely to be the same species -named 
sieUnlata by Ellis and Hoi. Hurely Dana had as good reasons for 
his opinion .as Gregory liad. Therefore, it seems best to follow 
Dana’s determination of that name, as V>eing the prior one, and also 
because it eliminates a very doubtful and useless name. Hee p. U7. 

As for ph lades (Klhs and Hoi.), that is so doubtful a form that it 
lias been interpreted in many different ways. According to Ed\i. 
and Ilaime it is the same as their fleHastnra acropora^ and this 
seems to be the prevailing opinion. But the description and figure 
would apply just as well or better to certain East Indian spe(*ies of 
tiolennsfrma. Hence it is best to eliminate the name by considering 
it the same as fSolenaatrona phiades (Dana). Ther(‘ is no reason for 
thinking that it was a West Indian coral. 

^Hie fossil Soknastroea stellnlata of Gregory may not be this 
species, for it has larger costie, and much thicker and more solid 
exotheca and walls, while the septa of the third cycle are represented 
as narrow and straight. The figured sections resemble more nearl^v 
some of those seen in Orbioella e^elsa^ to which I am inclined to 
believe that his figured specimens belong. 

The Madrepom hyades Ellis and Sol. w^as a Siderastrcea, and has 
no relation to Dana’s species. 



100 ^4, jK Verrill — Bermudian and IVeet Indian Reef Corals. 

PlMiAStrm CkHMiai Verrill. 

These Trans., x, p. 558, pi. Ixvii, fig. 1, 1900. 

In addition to the type, I have seen another fine Hennudian speci- 
men of this species, in the American Museum, New York, collected 
on a reef in Hail<\y Bay, at the depth of about *JO fi^et, by Mr. R. P. 



Figure 1.— P/esuwO rm Gomhi Ver. Part of type, y 4. 

Whitfield, in 1 ho 7. Tt is about 10 inches in diameter, in the form of 
a somewhat irregular and lobulated hemisphere. 

The same museum has tM'o smaller specimens, in the form of sii!>- 
oonical masses, to 4 inches in diameter, obtained in the Bahamas 
by Mr. R. P. Whitfield. These also agree very closely with the 
type in all essential points, but some of them have the calicles more 
crowded, smaller, and subangular in some areas. 

Stephanocoenia interaepta (Ksp«r.) Edw. and H. 

Madrppnra intenwpta Esis*!*, PflaiiK., FortM., I, p. 99, pi. ixxix, 1797, 

Astrea infrrsppta Ijam., Hist Auim. ». Wrt., ii. p. 1816; «d. ii, p. 417, 
{non Dana). 

Step9^anopoBnia interneptn mul .S, Mivhelini Edw. and Ilaime, Ann. Sci. Nat., 
X, pp. 800, 801, pi. 7. fig. 1-16, 1849; Hist. Oomll., li, pp. 5J65, 266, 1857. 
Gregory, Quart. Jour. Oeul. Soc. T.Amdon, li, p. 276, pi. xl, ftgii. 5fr, 56, 6, 
1895. Vaughan, op. cil., p. 20,1901. 

Anfiaanirwa npongifoy^nin Duncan, RevUiou Mad., p. 108, 1884, (t. Gregt>ry 
from type). 

The recent specimens that I have seen from the West Indies agree 
better with JS. Michelini, which is, perha]»s, only a massive variety 
of intersepta. 

The American Museum, New York, has a large lobulated mass, 
over a foot in diameter, from Jamaica. This has six large rounded 
lobes, the largest about 0 inches in diameter, rising from a common 
basal mass. 

The septa are much exsert, narrow, entire, and with the inner 
edge perjmndioular, leaving a narrow central cup. The columella is 
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Hmall, lamellose, HometirneH with a minute central tubercle. The 
ealieleft vary considerably in size, being smaller and more crowded, 
Mometimes angular, at the bases of the lobes. The distance between 
them is also variable. The diameter of the calicles varies from 1.75 
to 2.5"””, but most of them an* about 2 to 2.5"*®. 

Throughout the West Indies, but not recorded from Florida nor 
from the Jlerinudas. Fossil in the elevated reefs of many of the 
West Indies. 

Cyphastrea noduloaa V«r , gp. nov. 

Plate XXXI. FiauEBs 2, 2e, 2b. 

The coral forms small nodular masses, about 5.5 to 05®*" in diameter 
and 55 to 45"*® high, consisting of numerous small, rounded or shorty 
subclavate nodules, rising like incipient branches from a common 
thick, irregular base. It is compact and heavy, with small circular 
calicles. 

The corallites, where not much crowded, project distiiu'tly above 
the camenchyina and have a rather thin rim and feebly costate wall. 
In other parts they are not at all raised and the calicles may be 
immersed in the ccenenchyma, w’liich is very ecmipact, with the sur- 
face sometimes covered with low rounded granules, in radial costal 
lines, hut in other parts it is often nearly snuM)th. 

The ealioles are small, but rather open and deep, owing to the 
narrow septa. They aiv mostly from 1.25 to i.50’"*** in <liaineter, and 
are often si*parated by spaces of 1 to 2**'®. 

The septa are in three cyeles, consisting of 12 narrow, subequal 
ones, of the two first cyeles, alternating with 12 very narrow or 
rudimentary ones of the third cyi*le. These last are often lacking, 
or invisible without a lens, in some of the systems. 

The larger septa are narrow, usually much exsert, w ith an obtuse, 
serrulate apex, and a perpendicular inner edge, which is finely ser- 
rulate or subentire ; their proximal portion is very thin and denticn- 
late. The paliform tooth is very small, but distinct, papilliform. 
The columella is small, minutely trabecular with one or more minute 
papillie on the surface. 

In sections the walls and cxotheca arc often entirely compact, 
especially near the surface, but in other paits there may be exothecal 
cellules ; the septa are thin and divided into numerous fine tra- 
beculie ; the dissepiments are numerous, very thin, nearly horizontal, 
often siibtabular ; columella loosely trabecular. 

Bahamas,-— H. P. Whitfield; three specimens, No. 542, Anier. Mus. 
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Family Stylophoriito Ver. 

StyiophoHna Edw. and Halme, Hiat.^ ii, p. 1857. 

Stylophorider Verrill, theae Trona., p. 514, 1867. 

Oorala moatly branched, often enoru«tin|? when youn/]f ; sometimes 
lobulate or massive, increasing by budding, ('alicles small, stellate, 
iumersed, usually separated by rather abundant cjxothecal ctenen- 
chyma, not entirely solid, and often granulatc»d or striated on the 
surface. Septa generally either 10 or 12. I^oculi between the septa 
not filled up below by stereoplasm. Columella various. Polyps 
exsert in ex[>ansion, usually with 1 2, 20, or 24 tentacles. 

This family is chiefly Indo-Pacific, where it is representinl by 
numerous species of Sfylophora, 

FCadraoia deoaotU (liym.) Ver. 

A»irea (hcacfis I^ymau, Proc. Iksiton Soc. Nat. Hist., vi, p. 260, 1869. 

Madrm*in deeacti* V^rrill, Bull. Mtia. Comp. Zool., i, p. 45, 1864. Pourtal^'w. 
Deep Sea Corals, pp. 28, 67, pi. vii, figs. 1-4, 1871. Qnelcb, op. fit., p 58, 
1886. Gregory, op. cit., p. 258, fig. 1. 1895. Verrill, these Trann., x, p. 
554, pi. Ixvii, figs. 8, 10, 1900. 

Httuttiifn fameltona Diich. and Mich.. Oorall. Antill., p. 889 [62], pl. ix, figs. 7, 
8 (as numbered on plate, not H, 9 as in text), 1860 (non Siylophom mirabilin^ 
p. 61, pl. ix, figs. 6, 9, as ntitnbered, not 6, 7, as in text). 

Hiephanoctmia dendroidea Duncan, Quart. J. Linn. Soc., xix, p. 482, 1868, non 
Edw. and H. (t. Gregory). 

Airhelia decacHtt Vauglian, op. cit., p. 8, 1901. 

y Madracis intprnila Moseley, Voy, Cball., ii, p. 182, 1880, from 8. W. Bank, 
off Bermuda, 80 fath. non E. and Haime). 

This species occurs in thin crusts, irregularly massive, nodose or 
lobulated, and also both in slender, and in short, stout, branched 
2 . 2a. 



Figora 2.— ModmcAi deoactitt (Ly.) Var. Part of the dry coral, x 6. 
Figure 2a. - The same, with the polyps expanded, x 12. 


forms. The animals have been described both by Pourtalfts and 
myself and were figured by me. (These Trans., x, pl. Ixvii, fig. 10.) 
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The general color of the coral, in life, is yc'llow, yellowinh brown, 
or purplish brown ; disk often purplish, with white radii, forming a 
star around the mouth ; lips and tips of tentacles white. 

Aft stated by Pourtales, and figured by me in 10(K), there are three 
pentanierous cycles of tentacles (i>, A, JO) and two equal cycles of 
septa (5, 5). Sometimes a few rudiinentary septa of the third cycle 
appear. One Bermuda specimen has several very large calicles, with 
20 to 30 regular septa. 1*1. xiv, fig. 0. 

Duncan (Revision, p. 4/>, 1884) united A^ohelia K. and H. with 
this genus, under the name of Madraeis. Several others have dom‘ 
the same. Vaughan, however (op. cit., p]». 5, 8), propoftcs to unio* 
them under the name Axhella. Both names are of the same date. 
Therefore, if they are to be unite<l, Duncan’s clioice of names ha*' 
precedence and should be upheld. Kent gave it the name Pentalo- 
phoroy as a substitutt* for UeusHta (preoccupied). 

IIoAvever, these genera seem to me sufliciently distinct. A.adullu 
lacks the deiinite bounding ridges of the calicles and the granulated 
exolheca. Its e\othe<*al surfaces are smooth or striated, and show 
no partitions between the calicles. 

Perhaps the Atadravh taken by the Challenger, on the S. \V. 
Rank, in 30 fathoms, and reconled by Moseh^y as M. (isp< nda., was 
M. deeaetis^ which is not uncommon on the reefs in shallow^ whaler.* 

Some of the lobulated or branched clumps are i\ iiu*h(‘s or mon^ 
high and broad, but they are very biittle and not often obtained 
entire. Several large and fine specimens of this kind are preserved 
ill the American Museum, New* York, ns well as a slender, diehoto 
mouftly branched variety. Both forms occur at the IhTinudas. 

It is found on the Bermuda Reefs and throughout the West Indies. 
It also occurs as a fossil in the raised reefs of many t)f the islands 
Gregory (o]». cit.) records it as a Pleistocene fossil from Bermuda, 
(probably from Nelson’s collection in (tool. Sue., London). The agt* 
of such Bermuda fossils, from the “beach rock,” is howa*vei verv 
uncertain, but they are proliably post pliocene, or ])ost glacial. 

Poui*tal6s was evidently wrong in referring to this speci<‘s the 
Stylophora minthilis Duch. and Mich. l*robably he W’as misled hy 
errors in the numbering of the plate (ix). On that plate there are 
two figs. 0. One of these is a misprint for 7, and represents the 
enlarged calicles of the mirabdis (fig. 6), and shows 18 to 24 equal 
septa, The other fig. 9 is a Sotenmtroia and shouid have been lo. 
Other errors in numbering occur on this plate. 

* Fourtal^ Corals, p. 27, pi, vii, ftg. 4, and in later papers) records 

if. asperula Edw. and Haime, from the West Indian region, in fathoms. 
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AxoheUa Schrammii 9 Pourt , Mem. Mns. Comp Zo^l , iv, p. 41, pi viii, 
fig, 2, 1874. 

Plate XVIII. Fiocrks 8, 4 

Coi*al bmall, arboresountly branched, the terminal branches slender, 
tapered, acute ; the larger stems are about m diameter. The 

coral is hard ; the eameiichynm is abundant in the larger branches, and 
its surface is covered m ith long, curved scptocostal strim, between 
wdiich it is microscopically granulated, but there are no lines of gran- 
ules bounding the calicinal areas, as in Madrurh. Se]da 10, equal, 
narrow, slightly prominent. Columella small, solid, tubercular. 

Several specimens are in the MiiHcum of Yale Univ. They are 
attached to pieces of a cable. (Coll H. A. Ward.) 6uadaloupe(Pourt.). 

Its calicles agree better with A, niyriaeter (?) Pourt., pi. viii, fig. 
8, which may not be distinct. No. 5662. 

Family Oculinidn Edw. and Haime, restr. 

Ocuhnida Verrill, these Trans , i, p 514, 1807 

Corals generally branched, increasing by budding. Calicles round, 
stellate. Septa 12 to 4 h or rarely more, unequal, usually entire or 
subentire ; pali often present. Iiiterseptal loculi become tilled up 
and obliterated below by a solid endothecal deposit, or stereoplasm. 
Usually a solid cmnenchyma, with curved costal striations on its 
surface, separates the calicles, especially in the older parts of the 
coral, where it is often abundant. 

Xadrepora (linii4) Oken, restr. (non Lam ) Type, M, ooulata Linn4. 

Madrepora (pars] Linn4, and of all writers before 1801 (not of Lamarck, 1801, 
nor of 1816 ; not of Ehrenberg, 1884). 

Matrepora, restnoted (altered spelling), Oken, Lehrb. Naturg., p. 72, 1815. 

Oeulina (pars) Lamarck, Hist. Anim. sans Vert , ti, p. 284, 1610. 

Amphslia and Lnphelia Edw. and Haime, Oomptes-rendus, xxix, p. 09, 1849 

AmphtMiamd Lophohrlta Edw. and Haime, Hist. Nat. Oorall., ii, pp 110, 
118, 1857. 

Lophohetia Ponrtal^, Peep Sea Corals, p. 25. 

It is well known that Linn6 (Syst. Nat., ed. x, 1758) did not include 
in his genus Madrepora any recognised species of the Lamarckian 
genus of that name, but placed by an error M, mnricata (in which 
several species were included) in his genus MiUepora^ although it 
agrees with his definition of Madrepora, He corrected this mistake 
in the ed. xii, p. 1279, where Madrepora murieata appears. Pallas, 
(Elenchus, p. 827, 1766) had previously made the same correction* 

No valid attempt to subdivide the great genus Madrepora seems to 
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liave l>een made until 1801, when Lamarck (Hyst. Anini., pp. a60-;i75) 
divided it into eight geneva.* ** Unfortunately he restricted tlie name 
Madrepora to the group that included M, nmrivata and M, porites 
Pallas. The latter was made the type of Barites,^ by Link, 1807. 

The next restriction of the name was by Oken (liehrb., 1815), who 
established a number of additional generic subdivisions and restricted 
Madrvpora (wliich he spelled Matrepora\) to four specdes, one of 
which, M, ramea,, becaincthe type of Bendrophyllia Bv., 18:J0 ; the 
others were earlier (1 81 G) placed in OcuUna by Lamarck. One of 
these {M, oculata Linne), which is the long-known and officinal “uhite 
coral ’’ of the Mediterranean, the “ Madrepora vulgaris ” of Tournc- 
fort, may well be taken as the true type of Madrepnra,, not only on 
account of Oken’s restriction, but also because of the rule, advocated 
and followed by many naturalists of the Linna^an }>eriod, that the 
type of a genus should be the most coininon or officinal and well- 
known species, if sucli were included. (Vrtainly M, oeulafa would 
answer well to this re<juirenient, and so would M. proUfera, 

Moreover, in following the principle of elimination, this was one of 
the very last of the determinable Lininean species to receive a special 
generic name (1841)). A/. proliferUy the second speedes of Oken, and 

the type of Lophohelia E. and II., is now made congeneric with 
iV. oculata. 

Therefore, it appears that octdata should be taken as the true tyju* 
of the restricted goiius MadreporUy if the Lamarckian nomenclature 
must, in this cast*, be abandoned, as argued by VaughanJ and other 
recent writers. 

* These genera are as follows. p. 8G9 ; Funyia, p. 369, Caryo 

phyllia, p. 870 ; Madrvpora ^ p. 871 ; p. 871 ; Meandritut, p. 878 ; Pavonuy 

p. 872 ; Agaricia, p. 878. 

t That Oken, in using Matrepfna^ did not intend it as n new name, but only as 
a corrected spelling of Ma4rfpora, is provwl by the fact that in citing the Lin- 
naean names of species under various genera, he invariably quotes them as 

** Matrepora*^ 4tx “ Afcif,” of The generic divisions of Madrepora pio- 

poeed by Oken are as follows : — Astrea^ p. 65 =s Antrea (para) Lam,. 1801 ; Aero- 
pora, p. 86; Tvurhintiria, p. 07; Faria, p. 07; PecHnia^ p. ^ Meandnaa 
Lam., 1801 ; Vndaria^ p. 89=c Agarieia, Lam., 1801 ; Mycediunij p. 69; M(ran- 
dm, p. 70; Mati^epora^ p, 71 includes 4 species, vijs,— JIf, rameOf M, proHfera, 
U, isirgii^y M. oeulata ) ; Oafaxea, p. 72 (with 4 species) ; Muasa^ p. 78 (2 species) ; 
Fungktf p. 74, 2 sp. sr /Viicrta Lain., 1B01. 

Probably Lamarck V Sysieme Anim. sans Vert., 1801, was not known to Oken, 
for he makes no reference to it. The coincidences in some of the names were 
probably due to the influence of the older specifle and polynomial names. 
Neither does he refer to Link’s work of 1807. 

} Samml. Gael. Reiohs-Mus., ii, p. 68, 1901. 
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Ehrenberg, in 1834, definitely restricted Madrepora to a group 
that included Porites and Montipora^ while he called the liamarekian 
genus, Heteropora. His nomenclature cannot be followed: 1st, 
because had been separated and named by Link, 1807, and 

Lamarck, 1816; ‘id, no recognizable species of Montipora was 
included in Madrepora by Linn^^ ed. x ; 3d, lleteropora had [pre- 
viously been used by Blainville for a bryozoan; 4th, OkenV restric- 
tion has priority. 

For several reasons, it seems to me doubtful whether, under the 
rules of priority usually accepted, it will not be thought by many 
unnecessary to abandon the name Madrepora for the uiaricata- 
type, as restricted by Lamarck, for the follow’iiig reasons : — 

Ist.— By Linn<'* and all other writers of his period Madrepora wuk 
used as a collective name for all corals of the ovUer Madreporaria It 
was rather an order or suborder than a genus, and therefore it seems 
useless to apply the rigid modern rules of priority to such a group 
name. 

2d. — Madrepora niurieata L. had been referred to Madrepora by 
Linne, as M. spinoaa^ before the date of ed. x (Mas. Tessin., p. 118), 
and its reference to MHlepora in the later work was clearly an error 
speedily corrected.* 

3d. — Linne, in od, xii, gave his more mature and corrected view's as 
to his own genera. Therefore, for the discussion of generic nomen- 
clature, it might be better not to go back of that edition. 

4th. — It is possible that at least one of his species in the ed. 
viz. M. polggama^ No. 28, p. 795, belongs to the Lamarckian genus 
Madrepora^ for it was described as having cylindrical, l3-rayed 
calieles, though the larger cells, mentioned by him, w'ere probably 
parasitic barnacles. This species is probably indeterminable. It 
may have been a Montipora, 

Should M. pohjgama L. be hereafter positively identified as a 
species congeneric with M, muricata^ as is possible, this fact alone 
would, perhaps, make valid Lamarck’s restriction of the name Madre- 
pora in the opinion of many. Huch a determination is not impos- 
sible, though this species has hitherto remained very doubtful. 

In the meantime many persons will doubtless prefer to take the 
more recent and radical course, and apply some other name to 
Lamarck’s Madrepora. Vaughan (op, cit., p. 68) has adopted 
leopora^ first used under Madrepora as a subgeneric name by Studer, 

♦ By another error he referred the “red coral {poralUum nibrum) to Madee- 
pera (M. rubra, p. 797). 
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in 1H78. Under this name he included the whole extensive genus. 
This name would surely be a very inappro}>riate one, so far as its 
significance is concjerned, nor would Studer’s definition apply to the 
genus, as a whole. Moreover, it may become necessary to separate 
Isopora,^ in Htuder’s sense, as a genus. I believe that Acropora 
Oken has much better claims for adoption in place of Madrepom, 
(See below.) 

As restricted above, the genus will include branching oculinoid 
corals that increase by lateral or marginal buds ; with turbinate 
corallites, and deep cup-like calicles. The cmnenchyraa is usually 
abundant and solid in the main branches and trunk, but may be 
very scanty in the terminal branches, Pali lacking. Septa broad, 
entire. Columella small or lacking. 

Besides the tyj>e and M, rirginea (L.), whieh is eonsidered identi- 
cal with it by Edw. and Haime, the genus Madrepora^ as restricted 
above, would include the following species and others: 

JM, vennsta K. and II., Australia. 

JU, ejrigua (Pourt., as Lophohelia). Off Florida, aft-79 fathoms. 

M, Carolina (Pourt., as LophoJielia), Off Havana. 

M, prolifera (L.). Bort>al and Arctic, and in deep waterto Florida. 

M, infundilmi i/era hmi, (as Oculina), Kent, fig., 1871 ; Quelch, 
p. 53. Ternato. 

AT. snhcostaiii (Edw. and II,). Locality unknown. 

M, Befnmcei (E. and 11.). Pliocene of Europe. 

M, Candida (Moseley, 18H1, as Lophohella), Off Sombrero I., 450 
fathoms. 

M, tenuis (Moseley, 1861, as Lophohelia), Philippine Is. 

M. anthophyUites (Ellis and Sol.) ; £. and Haime, as Lophohelia, 
E. Indies. Type is in Hunterian Mus., t. Young. 

Jf. ormUa (Duncan). North Atlantic. 

Family Xuamillidas Verrill, 1866. 

Smmillinoe (pars) and JSliitphylUcLem Edw. and Haime, Hist. Corail . li, pp 144 
and 188, 1857. 

Corals dichotomous, glomerate, or massive, often meandrinifonn 
OP astreiform, increasing chiefly by fission, complete or incomidete. 
Septa entire or nearly so, sometimes very finely serrulate. Pali- 
form lobe, feeble or lacking. Columella variously developed, often 
lacking. ZoOids actiniform, much exsert in expansion. 

Taami. Cowic. Vol. XX , 8 Novbmbkr, 1901. 
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Si&smilia aspera (Dana) £dw. and Haime 
Kuphyllia as/iem Dana, Zoi>ph U, S. Expl. Exp., pp. 104, 720, pi. ix, 7, 
1846. 

Eusmilia aspera Edw. and Haime, Hist. Corail , li, p 187, 1H57. 

EuHiuilia Knorrii Edw. and Haime, Mon. Anter., Ann. Sd. Nat , ZuOl., aer. 8, 
X, p. 265, pi. V, tig. 2, 1849.^^ Gregory, op. cit., p 201, 1895 Vanghan, 
op. cit., p. 18, 1901. 

Dana’o figured type \h in tlie Yale Museum. 1'he deseri])tion is 
good and the outline figure is very correct. Tt represents a branch 
with three ealicles, broken from a larger specimen, also in the Y"ale 
Museum. No. 400. 

8 . 



Figure S.'^Eufnnitlin aspera (Dana). Part ot type, | natural aize. 

This specimen has the columella well develoj^ed in most of the 
ealicles, though small in some of the younger ones. It consists of 
variously contorted tliin lamina*. The costa? are alternately large 
and small ; the larger ones are thick, angular, uneven or lobed, often 
cristate near the ealicles, and irregularly dentate, with small rough 
teeth. 

There can be no doubt of its identity with Ji, Knorrii E. and H., 
as these authors themselves admitU'd in their Hist. Corail., 1857. 
Therefore it seems strange that both Gregory and Vaughan sboiiid 
have tried to restore this discarded later name without any legiti* 
mate reason. f 

* Gregory (op. cit., p. 261) quotes the date of Knorrii Edw. and Haime, 
Mouog., as 1848. F^w. and Haime themselves quote it in Hist. Comll., ii, 188, 
as 1849 Gregory also quotes a»pera Dana as 1848. It is well known that his 
report was published in 1846. But Gregory repeats this wrong date under 
various other species, so that we caun<tt reckon it a typographical error, ttdw. 
and Haime give the date as 1846, correctly. 

\ Gregory's statement that Dana’s species was so inadequately diagnosed 
that there can be no certainty regarding it,** is obviously erroneous. Edw. and 
Haime certainly were able to recognize ii. The figure and description are far 
better than those of most corals before Dana’s work. Moreover, the type, duly 
labeled, was in the same case and on the same shelf with other specimens that 
Mr. Gregory examined when he made his very hasty visit to the Yale Museum, 
(see p. 145). He could have studied it and various other types of Dana, had he 
taken the necessary time. 
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Family Mvuuddm Var. 

FaHciculate, glomerate, massive, and sometimes simple corals, 
increasing by fission, and with strongly dentate or spinose septa, 
without a paliform lobe. Calicles generally large, sometimes united 
in short or long series, but always with distinct centers and radial 
septa. Polyps much exsert in expansion, actiniform, with large 
tentacles. 

Isophyllia Edw. and Haiuie (emended*). Hotie Coralh ** Oactue ContlR.’" 

MuH^ia (parn) Dana, Zooph , p. 178, 184ff. 

Symphytliii (jtara) Edw. and Haiine, Ann 8ci, Nat., xi, p. 286, 1849 ; Oorall., 
ii. p. 873, 1857; Duoh. and Wieh., Corail. Antill., p. 69, 1861. 

iHophyUia Edw. and flainie, Pul. Foss. Paleoz., p. 87, 1840 ; Hist. Corall., ii. 
p. 074, ia57. 

MyrftophylUn (pars) Edw and Haime, Oompt.-rend., xxvii, p 401, 1848 , 
Hist. Oorall., ii, p. 375, 1857 (2d section), 

UfhophytUa {purs) Duch. and Mich., Corall. Antill , pp. 67, 68. 1860, younij, 
(non Edw. and Haime). 

ilophyllia (pars) Brn{<s»maiiii, Ann and Maj<. Nat. Hist,, Oct., 1877, ]>. 312. 

Symphyffia (pavn) Dtiiican, Revision, Jonru Linn. Soc,, xvili, p. 01, 1884. 

This genns, as now restricted, includes a group of ALmidif' in 
which the calielos, when mature, are large and open, isolated or in 
series, with numerous large, strongly serrate septa ; the serrations 
are either subcHpial, or else larger toward the columella, which is 

* The gonus, as here limited, corresponds vrith that of Edw. and Haime of the 
same name, plus certain forms referred by them to Symphyltia and to Myn^iv- 
phytlia (Jtf. Danaana E. and II., Hist , p. 377, pi. D4, 6^^. 2). Mr»st of their 
species of Symphyllia are simply Aficsso* with coalescent walls. So Symphytlia 
and hophyllio cannot be united in bulk, as was done by Duncan and by Pour- 
tal^s, under either name. Symphyftut should be dropped and its species slioiild 
be distributed to Mussa and Uophylliti^ according to their structure. But if 
retained at all, even as a subgenus, it should be used for the typical East Indian 
forme, like S. radianh K. and H. 

.1 cannot distinguish in Sfycetophyflia Vanaana E. and H. any characters apart 
from hophyllta. 

Nor oan 1 find any good reason for separating Oiophylh'a, or at least the typi- 
cal species, widely from SymphyUiit and consequently should consider such 
species as nearly related to the massive Musntr, The only difference froin 
Symphyllia^ as stated by Edw. and Haime, consists in the denticles of the 
septa being larger toward the oolumella, while in the latter the distal ones are 
the larger. But 1 have studied specimens of crinpa, the typical species, (see ]). 
181) and have found the teeth variable in this respect; in some calicles the larger 
teeth were distal, In others proximal, tn one specimen, and these differom^es may 
be observed on the septa of a single caiiole. The fossil forms of Edw. and 
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formed of loosely arranged processes of the septa. The eosta* are 
distinct, but narrow, serrulate ribs. The primary colHnes are radial, 
dividing the margin, at one stage of growth, into several (normally 
six) calieinal lobi^s ; they may be solid, with a simple wall, or they 
may be double, with intermural exotheca and a groove on the 
summit. These variations often occur on one sfx'ciraen. The union 
of th(* walls may also be so incomplete that they stand separately 
in many parts of some examples. The calicles vary greatly in sixe, 
form, and degree of union into series, even on one specimen of most 
species, when full grown. 

The relative number and closeness of the septa, the granulation of 
their surfaces, the general character and size of their serrations, and 
the character of the cost» and their serrations afford much better 
characters for speoifit distinctions. But all these vary more or less, 
so that a large senes must be studied with great care before one can 
reach an intelligent opinion as to the limits of any of the species of 
this group. 

The figures that have been published of the species of this genus 
are entirely unsatisfactory. Even the beautiful hthograpliio figures 
drawn by Sonrel for Professor L. Agassiz (see Pourtales, Florida 
Reefs, pL vii) are by no means correct enough for systematic pur- 
poses.* Photographs alone can properly represent corals of this 
character. After a most careful study of the large series of 
I^ophyllia in my own collections and others that are in the Yale 
Museum, the Museum of C’onip. Zoblogy, the American Museum, 
New York, and several other large collections, I am convinced that 
far too many species have been recognized. In the Bermudian series 

Haime I have not seen. The absenee of spiuose costa) seems to he a charaeter 
of more value for distingnishlug true Vltuphyilia than the position of the larger 
teeth. But the Bed Sea species figured h^r Klunzinger look more distinct, on 
account of their acute, nearly naked coUines, which thus approach those of 
THduuophyllia, The American species that have been called Ulophyllia belong 
to Ja&phyllia. 

In our Bermuda Jsophylliw similar variations in the position of the larger 
teeth often occur, as will he noted in the descriptions. Indeed, the larger teeth 
are more frequently the proximal ones. 

It may eventually be necessary to reunite all these groups under the original 
genus Afuasa, if a few additional intermediate fonns should be discovered. 

* This is due to the impossiblity of drawing by hand, with accuracy, the vast 
number of unequal septa and their numerous variable denticles. AU the figures 
are, therefore, generalized or idealized by the artist, so that the septa and their 
teeth are much too regular and uniform, and for the same reason, they alio 
appear too numerous and too crowded. 
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I can find no evidence of more than three specicH, and I am not cer- 
tain that more than two of these can eventually be kept apart. 
Quelch, however, with a much smaller series, recorded (op. cit., pp. 
10, II) eight species from Bermuda, including the young forms that 
he called Llthophyllia. Probably all his Bermuda forms belong to 
L dipsacea and I fragUu. 

When young, all Kpccies of this genus and of Mnssa (including 
*Sijmphyllia)y etc., have a simple, more or less eiip-sbaped eoral, 
attached by a rather broad base. These may become in some cases 
llh to 40*®*" in diameter before they begin to form marginal infold- 
Jiigs, as a commeii cement of the process of fission. 

Such simple young forms have been put in a special genuM 
{Sf*olyrma llaiine, 185‘i, or LithophylHa Edw. and Ilaime, 1857)". 
^^he type of this genus was M. hwera Pallas. It appears to be the 
young of Mnssa vardum (Ellis and Sol., sp.).* 

Therefore JAthophyllia is a synonym of JMmsa., rather than of 
IsophylUoy though sex oral species described In Dueh. and Mich, 
unquestionably belong to Isophylliay as indicated in the synonymy 
above. All the Bermuda simple forms are young of IsophylUuy and 
mostly of /, dipsacea and /. fragilis. 1^1 xix, tig. 5, 

The generic relatums of those simple young forms can usually be 
told by the character and spinulatioii of the costte. In Mtma the 
oostie are generally imperfect, with rows of strong, sharp spines, often 
recurved. In IsophylUa the costm are generally raised and continu- 
ous ribs, often laiiielliform, and their spines are small and more 
regular, usually mure like serrations of the edge. In Mussa the 
septa are also more* strongly and more unevenly serrate oi lacerate, 
especially toward the outer end. 

At a later stage, but varying in siKe, even in the same species, the 
edge of the cuji begins to be undulated or lobed ; most eommonlx 
there are six outfoldings and six infoldings at fii-st, corresponding to 
the primary and secondary septa, but the number may xarjr fiom 
thiw to seven, or even eight or mon*. When four lobes are formed 
the coral is apt to be squarish. (See pi. xvii, tig. 4.) These primary 
folds and lobes may continue to grow regularly for some time, till 
several large marginal calicles, usually five or six, develop aroniui 
the central, stellate, primary calicl© (pi. xvii, figs. This is the 

most normal and regular mode of growth for all the sjieeies of this 

* This laig© species should, therefore, be called Jfnssa laetra (Pallas) Okeii 
The calieles are often 40 to broad, mostly isolated , costw strongly spinout* 

It is found throughout the West Indies, to South Ameiioa, but not at tht^ 
Bermudas. See below, p. 180. 
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genus. The infolding of the margin is often delayed till the calicle 
is 25 to io*”™ across. 

But frequently the first outfoldings of the margin begin much 
sooner than usual to form secondary folds of the same nature, l)efore 
the first series of calicles is fully formed. Tins gives rise to the 
early formation of a much larger number of calicles, some of which 
may long remain incomplolc and united in scries. For the same 
reason the calicles in such a coral will be, tor some time, snjaller in 
size than those that divide more slowly, thus giving them a very 
different appearance. But both conditions may exist at the same 
time on some specimens, and many irregularities constantly oci'ur. 
(See pi. xvii, figs. 5, (J.) Some species, however, normally divide 
more rapidly than olln^rs. (PI. xx, fig. 1.) The outfoldings of the 
margin may not much affect its regular circular outline* as in pi. 
xvii, figs. 1, :j, (/. fnt(jilis). But in other cases they may he 
extensive as to produce a deeply lobulated outline, w^hen seen from 
below, as in pi. xvii, fig. 3, ( /. fray ills). Large specimens of eithei 
species (seo pi. xvii, figs. 5, (i of /raffilla) generally have a hirge 
number of calicles, irregularly arranged, many of them isolated, hut 
mostly in short series. 

Resorption of parts of the walls and septa or of the entire thick- 
ness of the colhnes frequently takes phee, and thus allots the appear- 
ance. In some eases this results in breaking up the collines into 
detached portions or isolated eohimiis. This I have seen in /.fragilia. 

The genus is chiefly, or perhaps entirely, American. The simple 
form described as /. aufttraih, first from Australia, was eonsidere<l 
the typo of a special genus, UomophyUiOy by Bruggmann, I8T7. 
The species described by Klunzinger from the Red Sea as /. ery- 
^threea appears to me to belong rather to UJophylUa or Muma, 

Isophyllia dipaaoea Dana Coral 

Uuieii iJipaarea Dana, Zooph , p. 184, 1846. 

SymphyUia dipmc*^a Edw. and Halnie, Corall., li, p. 878, 1857. 

Uophylha dipsacea Verrlll, Bull. Mns, Comp. Zool., i, p. 49, 1864 ; Pourtal^s, 
Deep Sea Corals, p. 71, 1871 ; Florida Reefa, jil. vii, ftgs. 1-8, 1880. 

ImphyUia avHfralin (porn) Edw. and Haime, Corall , ii, p. 875 (young), 1853'. 

rSymphylliaan^nionf^S comffrta + S, aylm-hS, hslianthun 8, Thomatdmia-^ 
5. aftpera + S, cylindriva + S Knoart a S, (abnormal) Duch. and 

Mich., Corall. Antill., pp. 71, 72, 1860. 

fUthophylUa arg«noM^4-L cytirulrusa Duch. and Mich., op. cit., p. 68, pi. ix 
fig. 121, pi. X, fig. 15, pi ix, figs. 17, 18, 1860, (young). 

Jertphyllia auntrafU 4- cylUidrira + Kmxi + LithophyHia Cw6ewa<«-f D. lactra 
(non PalhMi)4*Zr. argomonr (Jnelch, Voy. Chall., Zodl., xvi, pp. 10, 11, 12, 

pp. 88-86, 1886. 
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?t.A.TK XVIII. Figure 3. I^atk XIX. Figures 3, 3. Plate XX. Fiutre 3 

This species occurs in abunclaiiee at the Bermudas, in shallow 
water (1 to 20 feet) on nearly all the reefs, and also along the shores 
attached to rocks, and even to small stones on shell-sand bottoms, 
where other corals do not grow. It is very abundant even in 
ffarrington Sound, where but few species of corals are found, owdng 
to the less density of the wafer. 

I have personally collected and studied hundreds of specimens of 
this and the following species, and ha\e kept large numbers ali\e, to 
ascerfain, if possible, whether fw'o or more species occur there, and 
to learn the character and extent of the variations. 

Probably no coral varies more than this in form, mode of giow^ii, 
union and separation of the ciilicles, and cf)nNe4uently in the si/e 
and lorin of the calndes, character of the columella, number and si/(‘ 
of the teeth of the h<‘pta, extent of the epitheca, etc. 

Therefor4» maii}'^ nominal species have been founded, es]>eciall\ by 
Duch. and Mich,, on mere stages of growth and on ordinary indi 
vidual variations in the mode of grow'th, union of the wall", etc. 

The colors of the living animals of this and fnnjdiH are aKo 
extremely variable, and often very beautiful Most commonly the\ 
are variegated with gray, lavender blue, green, and tlake-w bite in 
variable proportions. But speeimeiis often oceurr(*<l, (‘specially in 
1898, rarely in lOOi, that were largely or wdiolly bright emerald- 
green, or grass-green. I have liad some that w’ere hriglit given o\er 
one-half the surface, and lavender and gray on the (»ther half. Tin* 
difference in the external appearance of the animals of this and 
frayUU are slight Thc^ndore the color of the animal cannot be 
used to distinguish species nor even varietic's. 

The same is true of the isolation and union of the ealieles in series, 
for a single speeinien often show's the extreme conditions on its 
different parts. The collincs generally have simple, solid, ratlun* 
thick walls, hut sometimes they are double with a groove on tlu‘ 
summit, as is the (uise more eominonly in fragtliH. 

This species has a heavier and more solid coral than frafjiUs, witli 
stronger and thicker walls. It can b(»st be distinguished by tiu* 
decidedly thicker and closer septa, Vhich have stronger, stouter, and 
more regular, spinlform teeth on their edges, the anr.e of the teeth 
decidedly increasing toward the columella, w here the septa are also 
usually distinctly thicker. 

The calicles, when well grown, are generally broader, moie dar- 
wtd more shallow. The eostie are less prominent, thicker, 



120 A. JS, Verritl^Bmnudian and We$t Indian Retf Corah. 

c^loaer, and strongly spinulose, with Biualh but strong, acute, rough 
spines. The ooIltneH are radial at first, but may soon become 
sinuous. Tliey may be solid, or they may be double with a groove 
on top, more or less wide and deep. In many large specimens a con- 
siderable proportion of the calioles are simple. 

A medium specimen, 80“”' across, has usuall}^ 10 to 12 septa to the 
centimeter, of which 7 or 8 are larger ones, the others being much 
smaller. The larger calicles are 20 to 25““ wide, but others on the 
same coral are not over 15““; they are 8 to 10““ deep. This 
example has double walls. The columella in this is made up of few 
strong trabeculce and angular spines. In this specimen the larger 
septa are thickened toward the columella and bear on that part 
large, thick, spiniform teeth ; more distally the teeth are smaller, 
decreasing to the margin. PI. xviii, fig. 2. 

A very well grown Bermudian sjieciinen, loo““ in diameter, has 
five pretty nearly circumscribed large marginal calicles ; four of 
them are just beginning to have marginal infoldings, for new 
collines. In this the diameter of the undivided calicles is 28“*", but 
some that are beginning to divide are 80 to 83““ across, transversely, 
but 40 to 45““ across the broadest parts; depth lo to 13““. The 
collines are double-walled in most places, with a wide, deep, iuter- 
inural groove, 

The septa arc numerous, close, raiher thick, especially toward the 
columella ; the edges are strongly and rather regularly toothed, the 
teeth being mostly acute and thickened, generally decreasing in 
length toward the margin of the calicles. The costa* are thickened, 
little elevated, roughly spinose, with small acute spines. 

This coral was attached by a small central pedicel and the under 
side is six-lobed and imperfectly covered with epitheca to within 
4 to 8““ of the margin. The columella is formed of rather slender, 
loose trabecular and spinous processes. PI. xrx, fig. 2. 

A Bermudian specimen with six unusually large and open, nearly 
simple, marginal calioles has six large, n»gular marginal lobes, con- 
spicuous on the under side ; only one of those has begun to infold 
the margin, for secondary divisions. The collines are thick and 
nearly solid. The five undivided B»arginal calicles are 22, 28, 28, 82, 
and 35““, in transverse internal diameter, from wall to wall ; the 
one that has just begun to divide is 40*"“ across and 52““ long ; the 
most regular one is 32““ wide and 40“**' long ; the central oaliole is 
about 20 by 25““ across, and J5““ deep ; the marginal calicles arc 
about 8 to 10““ deep. (PI xx, fig. 2.) 
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The septa are strong, thickest toward the columella, where they 
bear large, stout, angular, acute teeth, often irregular and united by 
their bases. Small thin septa usually alternate with the larger ones, 
and have long, thin, sharp teeth. There are usually about five 
larger and four smaller septa to a centimeter. The columella is 
small and cx)mposed of many slender processes in some of the calicles, 
and of fewer, stouter ones in others. The oostse are thick, not much 
elevated, roughly spinulose, with small acute spines. 

This sjH*eimen is <juite different from most, in appearance, owing 
to the great size, shallowness, and regularity of its calicles, but it 
seems to Ik* simply a speeiiueii that has dela}'^ed its secondary divi- 
sions longer than usual, so that its calicles have grown broader. 

A few examples of this species have very shallow calicles, the 
inner surface of the cup being nearly flat, but in other respects they 
agree with the ordinary forms. 

Two or more specimens, crowded when young, may graft them- 
selves together and later form a solid coral similar to the normal 
ones, but usually somewhat more irregular. 

Abnormal specimens, owing to injuries or disease, may have the 
septa very much thickened and often hollow, and their spines may 
be hollow, swollen, or even bulbous at the tips. S, verrncoHO l>. 
and M. was evidently based on a specimen of this kind. 

Our largest perfect specimens are 150 to 200 "'"’ (six to eight inches) 
in diameter, but larger and less perfect ones were often seen, perhaps 
the largest were 10 inches across. 

This species is found from Bermuda and the Florida Keefs, south- 
ward, throughout all the West Indies, 

Isophyilia ftmgilii (Dana) V«r. Rose (3oral. lettuce Coral. 

fragili$ Dana, Z<K)ph. Expl. Exp , p. 185, pi. viii, flg. 0, 184«. 

InephyUia fragiHn Verrill, in Dana, Coral Islands, ed. 2, p. HdO, 1874, ed 
8, p, 424, 1890. Queleh, Voy. Chall., Zodl., xvj, p. H4. 

SymphyUia Ouadulpen«i« Edw. and Halmo, Ann. Sei. Nat., xi, p. 256, 
1849 ; Hist. Oomll., ii, p. 878, 1857. (Yonng.) 

lutphyllia OMtadufpfHsU Ponrtal5s, Deep Sea Corals, p. 71, 1871. 

HymphyHia anemones f 8. m4:n*ginata Dueb. and Mloh., Corall 

Antill., pp. 70, 72, pi. x, flg. 16, 1860. (Indeterminable from the desorip 
tlons.) 

Plate XVb 1, 2. Plate XVIl. Fiouhes 1-7. 

Plate XVIII. Fiouiie 1 Plate XIX. Fioches 1, 4, 5 

This species, which is about as common as dipsacta at Bermuda, 
and lives with it, can best be distinguished from the latti*r by the 
thin, lacerate-toothed, very unequal principal septa, which are not 
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crowded, but have rather wide intcrficptal spacw, in which an* the 
much thinner and narrower amall sepU ; by the usually deep, ateep- 
walled calicles ; and by the prominent, thin, lamclliform, rather dis- 
tant, and only slightly sorndate external coatie. 

4a 



Fi|?ure frafftfif* (O.)* Portion of a specimen having many of tbo 

oalloleH iftolated, with the polyps partly contracted Photographed from 
nature. About | natural size. 

Figure 4a. — The same, with the polyps. A specimen having two oahcles isolated 
and the rest in a long connected series. About | natural size. 

The eollines may be high, steep, and narrow, with a thin solid wall, 
or they may be double-walled, with a groove on to[> ; or they may 
be entirely distinited in some specimens, up to 2-5 inches in 

diameter. But these variations in the collinos may occur on a single 
specimen. Tlie septa are decidedly thinner, few'cr, and much more 
openly arranged than in dfpsacefi of the same size, and the latt<‘r 
lias shorter, much stouter, and more regular septal teeth, and Ickh 
prominent, closer, thicker, and more spiuulose costa*. 

The original type* of Dana belongs to the Museum of Yale 

* Vaughan (op. dt., pp. 41, 42, 1901) erroneously refers this species to Cofjm- 
pkyllitt gyrosa. He says that from the descriptions “no sjiecifio distinction 
between the two can be disoovered.^’ This statement seems absurd, for the 
itfueta fragUm^UophyUia was very Well described and Agured by Dana Ha 
also described and figured the strong, spiniform teeth of the septa. Such a 
mistake seems unaccountable, and the more so because (Juelch had already 
referred it to hophyflia^ in addition to my previous determination of it. The 
type of /. fragitU^ In the Yale Museum, I have now figured. (See pi. xvl, 
%. 1 ) 
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University. It is attached to a stone on whieli the name and 
locality (Bermuda) were written in DanaV handwriting. The stone 
is of granitoid character, hut it ijiay have been taken to Bermuda 
in ballast, as often ha))peTi8 there. It belonged to the Kedtield 
Bermuda collection, which was presented to Yale University many 
years ago. No. 420s. 

This sjiecimen, owing to its growing upon an angular corner of a 
stone, is quite irregular in form ; one side is (‘losely adherent t() the 
Mtoms almost to the edge, while the other side is free from lo to 
85*""', and shows very w'ell the thin lamellate costw, tinely, uiievetdy 
semjlat(», especially distally where they are highest. They are about 
one-third as thick as the width of the intercostal 8[)ace8. The 
collines are irregular and crooked ; most of them are double- w^al led, 
with a slight groove on top, the w'alls themw^lves being thin : in 
some jdaees the walls an^ simple, or nearly s<». The valleys are 
unequal ; most are elongated, deep, and narrow^ed by crow'ding ; 
others are nearly cireular atid less dt»ep ; the longer ones are It to 
20"*"* wide, from wall to wall ; the larger circular ones arc abotit 
24"**" broad (in other speeiiiiens they are often broad). 

The septa are very thin, \ery unequal, openly arranged ; their 
edges are irregularly and sharply dentate, wdth long, thin, flat, acute 
or lacerate teeth, unequal in length and breadth, rough on their sides 
and ends ; the larger teeth are near the columella There are about 
six principal septa t(» a centimeter, W'ith four or flve much thinner 
ones. The columella is open and loose in structure, com]>osed of 
slender, irregular, rough spiiiifi^rtn jiroeesses fn>m tlie septa. This 
coral is no*""* broad an<l 49"'"* high, where thickest (pi. xvi, fig. 1 ). 

A somewhat younger, turbinate specimen from Bermuda (coll. 
1901), agiveing very closely with the type in the pharaoters of the 
septa, dentations, costte, etc., has <leeper and more flaring ealicles of 
somewhat large size, 20 to 80*"‘" in diameter. In this the walls an* 
in nearly all cases separate ; they have united paitially in some of 
the collines, leaving a wide furrows hut in two collines they form 
only a very thin and simple wall, showing that this is a matter of 
small impoitano<». This s}>ecimen was attached by a small pedicel, 
leaving the lobulated outer wall free for 80 to 85"*"* all around ; the 
costce are thin, high, laminar, and very finely serrulate. (PI. xix, 
U) 

Other regular young specimens, when attached by a small pedi(‘el, 
have an imperfect epitheca that covers most of the under side, 
except within 4 or 5*"® from the edge, and the base may be flat and 
horizontal, circular or lobod, (PI. xvii, figs, 1-8,) 
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Simple young speeimena, 20 to 25®® in diameter, are low, shallow, 
nearly circular, and usually ahow no trace of division or lobulation 
of the margins. They may have five cycles of septa, with the 
larger ones lacerately toothed as in the adult. Plate xix, fig. 5. 

The radial lobes and collines vary greatly uith age; the most 
regular young ones, 40 to 65®® across, usually have six regular, 
radial caliciual lobes, with six radial collines, and a central primary 
caliele, but the primary lobes are often five, more rarely four or 
three. The collines are frequently solid or nearly so, without a 
groove on top. (PI. xvii, figures I -a.) 

In ordinary adult specimens the septa are thin, generally rather 
broad, unequal, and not very close together. The number to a cen- 
timeter may be eight to twelve, in fully formed calioles, but in 
imperfectly formed oalioleb there may bi* ten to twelve or more. 
The larger ones are normally thin, but firm, broadly rounded toward 
the margin, and not very prominent above the wall. But the form 
varies greatly in different calioles. The serrations are generally 
numerous, unequal, and mostly rather long, the larger teeth being 
fiat, not very wide at base, and with the tips mostly acute, but some- 
times forked or lacerate. Those toward the outer ends of the septa 
are usually decidedly shorter than the inner ones, but they are 
irregularly larger and smaller on the whole edge. The columella 
may be rather large and spongy, or it may be small and trabecular 
or laminose even on the same specimen 

The costa? are well developed, and like raised, thin ribs, separated 
by regular grooves, and with the edges sliarply and rather regularly 
serrate, with the teeth very much smaller than those of the septa. 
Sometimes the costes are sublainellar. They may be confined to a 
narrow zone closf) to the edge, or they may be more than 25®® long, 
according to the variable extent of the epitbeca. 

This species is more apt to have part of the corallites isolated and 
nearly circular than /. dipsacm. Frequently many of them are dis- 
united for much of their length. The larger round calicles may 
sometimes become 40®® in diameter before they begin to divide. 

One of our Bermudian specimens has, on one side, a simple, 
curved, linear valley, five inches long (125®«), containing a row of 
uniform, united cahcles, while on the other side the calicles are 
partly isolated, and partly in short groups of two or three, and of 
various forms. 

In the form and colors of the soft parts this species does not differ 
materially from the last. Its colors are equally variable, but per- 
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hapfi th^ bright green colors are more common in this species. The 
tentacks are less numerous. 

When full grown this species is often 6 to 8 inches (150 to SOO®*") 
in diameter and i to 5 inches thick. 

When the calicles are crowded resoq)tion of portions of the 
collines may break them up into detached cone-like or columnar por- 
tions^ or may simidv cause interruptions of their continuity. 

Specimens partially killed by injury to the calicles may repair 
themselves by budding out new cup-whaped ealicles from the muti- 
lated parts, and then the new growth may go on just as in the case 
of young ones arising from eggs. 

During the spring of JUOI, owing to a period of tmusnally cold 
and stormy weather in February and March, many dead or jiarlly 
dead specimens of this species and L dtpmcea were seen, in place, 
and oven those that seemed to be uninjured refused to expand, 
though in previous years they expanded very freely in confinement. 
They expand best in bright sunshine and during hot days. 

This species is common at the Bermudas, in shallow water. 
Florida Reefs. West Indies to 8t. Thomas. Probably generall\ 
distributed in the West Indies. 

In most collections this species is confused with /. dipsact^a, 
usually under the latter name. It is not always easy to distinguish 
the two, without careful examination. It is possible that the two 
forms may eventually have to be united as varieties of one Rpe<*ies. 
But all the numerous specimens of this group that I have hitherto 
studied can be pretty definitely arranged under the two species, h} 
the differences in the septa and costw. 

The following species seems to be so different that it can hardlj 
be confused with either of the preceding, unless when young. 

Xaophyllia tuultillora V., UOV. 

fleophyQAn multUamfUa Pourt., Deep Bea Corals, p. 70, 1871 (non Duch. and 
Mich.) 

Plats XX* Fionas 1, Plats XXV. Fiouhk 1. 

This species is remarkable for the rapid division of the calicles, 
and tbe unusually stnall site of the calicles, which are very crowded, 
and many of them are isolatefi or in very slmrt series. 

The collines are mostly irregular, simple, narrow^ witli a thin solid 
wall, but in the larger examples they are often meandriniform The 
calieles are rather deep, mostly decidedly stellate, generally 1 1 or 
in diameter, but varying from 12 to 1B*»““ ; depth 6 to h"*™. 
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Septa rather narrow and thin, clo«ely arranged, their edges covered 
with numerous rather slender, acute, rough teeth, the proximal ones 
usually the larger. The sides of the septa and teeth are covered 
with numerous, sharp, rough, conical grains, giving them a rough or 
hispid appearance, under a lens. The columella is well developed, 
rofigh, }>orous, composed of small, irregular, contorted and hispid 
lamellm and spinous processes of the septa. ''Diere arc usually 1 1 or 
12 well-formed septa to a centimeter, besides some nidimentary ones. 
The costa? are not much elevated, except close to the edge, slightly 
thickened, hispid laterally, and sharply serraU^ with small rough 
spinules. The epi theca is imperfect, but usually co\ers much of 
the lower side. 

The animals of this coral are smaller than in the other species, and 
they form elegant crowded groups, when expanded. The colors are 
similar to those of dipsacea and fragiliay but emerald-green is per- 
ha])s a more common color in this. 

Our largest Bermudian specimen (pi. xx, lig. 1) is 40*'*"* thick and 
85"*® across, with a nearly flat upper surface. This has 27 distinct 
caliclnal centers, of which only five or six are isolated, most of the 
others forming series of two or three. The margin nas about twelve 
small lobes. 

A very regular small specimen (pi. xxi, fig. 1) is about 65®"* 
broad and 25”**" high, with twelve small marginal IoIhjs and twelve 
radial collines, six of which are primary and extend to the central 
calicle in sinuous lines, mostly uniting to the flve-lobod col line sur- 
rounding the central calicle, while the short secondary collines are 
nearly radial and unequally developed. Each of the six primary 
marginal oalicles has already divided into three, more or less sepa- 
rated calicles, 'and the secondary central calicle has formed four 
smaller ones around itself, so that it is 5-lobed. Thus there are now 
25 distinct calioinal centers on this small specimen. No* 4000. 

A considerably larger one of /. dipsacea or /. fragilU would 
usually have but seven calicles. This rapid increase m the calicles 
seems to be characteristic of this species, which often resembles an 
astraean coral, such as Acanthaetrfpu, in the sixe and shape of its 
calicles and septal teeth, though many of the calicles arc not isolated, 
like those of the latter. 

I am unable to refer this rather rare species to any of those 
described by Duch. and Mich., or others, ♦ unless it be the form 

laojpiyilia Danaana (Bdw. imd H., as 877, 

pi. D4, fig. 2) rssemblss this species in the width of the calicles and ralleys, and 
in its septa, but the valleys are long and sinuous , the collines low and obtuse ; 
and the columella is feebly developed. 
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briefly doHcrihed by Po!irtal^« a« multUamella^ which hc^cihh quite 
iliHtinet from the «peeieM to which he doubt referred it. 

I:Jemiuda and the Florida Reefs. Occurs also in the West Indies, 
at the Bahamas, etc. It occurred on the Serpuline Atolls, near 
Iluiij^ry Bay, and in Great Sound, Bermuda. 

Huaui (Symphyllia) hispida V., sp. uov. 

Asfropci dipsacea Dana, Zot^pb.. p. 295, pi. xi, figs. 4-4(/, lB4fi {non Lam.) 

Acanthastrtra dipsareo Verrill, in Dana, Coral Islands, ed 1, p. 880 ; ed 8, p 
421, 1890, noH K. & H. 

Plate XXI. Fiodbks 2, 2a, 2b, *2c. 

Dana’s type of this species is preserved in the Museum of Yale 
University in good condition. No. 4287. 

It is an astreiform, hemispherical mass, about in diameter. 

The calicles are mostly simple and clearly circumscribed ; some are 
•fdrcular, but many are elliptical or irregular ; some are clongat(»(l 
and have 2, 8, or 4 centers in a seiies, as in 7. multljfora. 

The walls between the calicles are double and separated by an 
openly vesicular exothecal structure, the proper wall being thin and 
solid. The septa are thin, sharply granulated laterally, deeply lacin- 
iate, eH]>ociany near the columella, and have long, rough, lacerate 
and hispid teeth, largest toward the top. The c<»lumella is large, 
loosely and coarsely trabecular, with rougJi spines on tlie surface. 
In a section the coral appears very cellular ; the endotheeal dissepi- 
ments art‘ conjpound, long, and much inclined ; septa are }>erforate 
and trabecular. 

Diameter of calicles, h to IH"*™ ; the elongated calicles with two 
ov three centers may be 25 to long ; lo to 12“*“ wide ; deptli 
7-10^*** ; distance between them, 2 to 4”'™. West Indies (t. Dana). 
Rare in collections. 

This species resembles Avauthastreea^ in which I formerly placed 
it, but it has the structure of a Jfussif. The double wall ami 
vesicular exotheca are not found in Aoanthaslrwa^ nor the elongated 
calicles with several centers, dividing by fission. 

The locality of Dana’s type was uncertain, but was supposed to lu‘ 
West Indian. A similar species is found at Pernambuco, Brazil. 
See below; List of Brazilian Corals, and pi, xxi, f. »8. 

liuaaa (Symphyllia) rigida (Dana) Ver. 

Antrata (FisaiefUa) rigida Dana, Zofiph., p. 287, pi. xii, figs. Sci»8<2, 1846. 

PrionoMtrmat rigida £dw. and Haimf, Hist. Oorall., il, p. 528, 1857. 

liophgtlia rigida Verrill, Bull. Mus. Comp. Zodl , i, p. 50, 1864 ; Coral islands, 
ed. 8, p. 422 (non Pourtsl^). 
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Platib XXV. Pi&uHSs 2, 8. 

The leophyllia rigida Verrill (Bull. Mub. Comp. ZoOL, i, p. 50, 
1804) was based on Antrea rigida Dana (ZoOph., p. 2^7, 1846). The 
type of the latter is in the Museum of Talc UnivetKity. It is a badly 
beach-worn, astroifoim specimen, with irregular }>olygonaI calicles, 
mostly 10 to 12"'“‘ across. The walls are vi^ry solid, often. 8 to 4'”"‘ 
thick. The edges of the septa are entirely destroyed. In sections it 
resembles an InophyUia with unusually well isolated caliclos. Its 
origin is unknown; West Indies? No. 4207. 

Several fresh spt'citnens from the Bahamas (coll. R. P. Whitfield), 
Amer. Mus. and Yale Mus, are apparently of this species. These 
have deep, roundish or irregular, isolated calicles, 10-15"*® in diame- 
ter ; many are dividing ; septa about 30, stout, exsert, strongly 
spinose-dentate, the distal teeth larger, divergent ; upper ones erect, 
prominent, acute; columella small, trabecular. Walls entirely united, 
nearly solid. The larger hemispbcncal masses are 90-1 oo®® across. 
No, 6616. Plate xxxiii, fig. 4. 

Allied to M. Harttii^ var. oonferia^ but septa are thicker, with the 
distal erect teeth much stronger ; walls more solid. 

Mum HarttU Verrill. 

Mu»aa Jffarttii + SymphyUia HarttU Venill, these Trans., I, pp 857, 358, 1868. 
R. Rathbnn, Proc Boston Soo Nat Hist., ii, p. 40, 1878; Amer Naturalist, 
xill, p 542, 1879, 

Plats XXII. Piourss 1«2. Plats XXIIl. Fiouass 1, 2. 

Plate XXV. Fiovas 4. Plats XXXIII. Fiouss 8 

A larger series of this species than that first studied has convinced 
me that both the forms originally described by me, provisionally, as 
distinct, are really only extreme growth-forms of one variable species. 
In the Museum of Tale University there are several intermediate 
speoimens, some of which I have now figured. (PL xxii, figs. 1, 2.) 
It occurs with all the oorallites united to their summits by a vesi- 
cular exotbeoa {Si/mphyUM-tormy pi. xxiii, fig. 1), var. omferia; in 
dichotomous gtoups with the calicles and branches disunited, and 
without exotheca (fig. 2), var. law; in masses with the eorallites free 
for only a short distance, leaving only deep grooves between (pi. xxii, 
%• 1); groups in which the oorallites are free for i or ^ their 
lengths, with exotheoa below (fig. 2), var. intermedia; and in various 
otber intermediate forms. 

One specimen (pi xxxiii, fig. H) consists of a cluster of seven 
calicles of the SymphyUiadormy arising from a dichotomous branch 
of the typical Jft^a-form. No. 4546. 



A» E. VerriU — Bermudian and West Indian Beef Corah. 129 

The oalioles generally separate rather quickly in all the forms, and 
a large part of them are circular and irregularly elliptical, or hour- 
glass shape, owing to imperfect division. The size of the calioles, oven 
when circular, is quite variable, but is mostly between 1 2 and 1 8""* ; 
the elliptical ones are often 25 to 30"*™ long. 

The septa arc generally very thin, deeply lacerately toothed, the 
longer teetli being on the wider and rounded upper poiti^m, 1'hey 
are usually Tather o))enIy spaced, about 9 or 10 wide ones to a centi- 
meter, with as many very narrow^ or rudimentary alternating ones. 
In some specimens there are 12 large septa to a centimeter. 

In the extreme form, var. confertlfolia (tig. xxii, fig. 1), there arc 
Iti larger and Ki smaller, very thin septa to a centimeter. 

nio columella is generally well developed, very porous, composed 
of numerous rough, irregular trabecular processes, wdth free spines 
on its surface. But sometimes it is coarsely, rudely trabecular and 
very loosely arranged, or it may be almost lacking. 

The eostie are usually rather thin and not much elevated, but they 
are covered with numerous, rather close, sharp, elongated, often 
recurved s|nnutes. These costal spines are very characteristic for 
this species, but in some specimens they become fewer, more irregu- 
lar and less elongated, on some parts at least. 

Brazil, from Pernambuco to Abrolhos Reefs ; Victoria ; Porto 
Hoguro, Bahia, Mar Grande, etc., common, — (\ F. llartt ; R. Rath- 
bun. According to Mr. Rathbnn the clusters are sometimes 2 feet 
across, 

Var. eonferiifolia Vor., nov. 

Plat® XXII. Fiocaic 1 

The type of this variety is much more delicate than usual, with 
much more numerous, thinner, and erow^ded septa (about 19 larger 
and 10 smaller septa to the centimeter) ; they are coverecl with long, 
slender, sharp teeth. The columella is well developed and finely 
trabecular. The costa^ are small, clo«% and crowdedly spinose, with 
small acute spinules, much as in the typical form, but smaller 

The corallites are short, pretty closely crow^ded, circular, elliptical, 
and some are irregular and rather smaller than usual. They are 
United for only a short distance, or not at all, by exotheca. 

Pernambuco, Brazil, — Derby and Wiluiot, 1870. No. 4551. 


Trans. (3onn. Acad., Vol. XI. 
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Novkmskr, 1901. 
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XuMa lacera (Pallae) Oken. 

Madrepma lacera PallaS) Elench. Zodph^ p. SOfl, 1766. Esper, Pflams., i, p. 148, 
pi. XXV, fig. 2, 1791. 

Mndrepora cardms EUIb and Sol., Zodpli., p. 158, pi. xxv, 1786. 

Muaaa lacera Okeu, Lehf. Natni^., p. 75, 1815. 

CaryaphylUa carduua Lam., Hist. .Anim. sans Vert., ii, p. 229, 1810; ed. 2, p. 
857. 

("aryophylha lacera (pars) Ehr. , Corail. R. Meeres, p. 92, 1 8J14. Edw. and Haime, 
Ann. Sri. Nat., ii, p. 288, 1849. 

Muesa carduua Dana, Zooph. Expl. Exp., p. 175, 1846. Edvr. and Haime, Hist. 
CoraU., ii, p. 884, 1857. 

Ltthophyllta lacera Edw. and Haime, Hist. Corail., ii, p 291, 1857 (Young) -f A. 
CiSlbensie^ op. oit., p. 292. 

Scolymta lacera Haime, Mem. Soc. Qeol. France, iv, p 279, 1852. Bmggjnann, 
Ann. and Mag. Nat. Hist., xx, p. 808, 1877. Vaughan, op. rit., pp. 6, 84, 
1901. 

This large species is common in tbo Bahamas and southward to 
Curacao. 

On the Florida reefs it seems to be rather rare. It has not been 
found at the Bermudas. It forms dichotomous clumps, often more 
than a foot high and broad. The calicles, when full grown, are 
mostly isolated and nearly circular. They are from 40 to 06““ in 
diameter, and sometimes more, but mostly almut 50““. The calicles 
vary in depth, some being shallow, othei*s rather deep. The septa 
arc numerous and strongly toothed, but the teeth vary widely in 
form ; usually the distal ones are much the larger. The larger septa 
are usually pretty thick, but sometimes they are thin and fragile. 
The exterior is covered with rows of strong, acute costal spines. 

I regard the simple forms with broad calicles and wide base, 
referred by Edw. and Haime to LithophylUa lacera^ as the young of 
this species before fission takes place. The two forms occur in the 
same localities. It is certain that all the species of Muasa and 
laophyUia have such a simple young stage, before they begin to 
divide, in which the diameter of the cup equals or exceeds that of 
the adult calicles after division. The sixe of the calicles and the 
number and character of the septa and their denticulations all corre* 
spend well in the two forms. Moreover, I have seen specimens of 
the simple IMhopylliadoitm in which infoldings of the margin bad 
already taken place, to begin the process of fission* 

If this form be not the young of eardam^ as I believe, then its 
young have not been discovered, which would be remarkable in the 
case of such a large and common species. 
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Pallas described l>oth forms aod considered them the same, under 
the name of M, lace7*a. The type of vardnm is still in the Hunte- 
rian Mus, (t. Young). 

Probably the Lithophyllki CubenetH Edw. and Haime is only a 
slight variation of the same young form, for Niinilar variations occur 
in the adult calicles. 

Hussa anguloaa (Pallas) 

Madicpora angulom Pallas, op. cit., p, 299. 1766. Esper, op. oit, I, p. 92, pi. 
vii, 1791. 

Mima angulosa Oken, Lehr. Naturg., p. 78, 1815. Dana, Zoupb., p. 176, 1846. 
£dw. and Haime, Hist. Cora]]., ii, p. 329, 1857. 

This species is closely allied to M, lacera. It differs from it in 
the smaller sixe of the branches and calicles, which are usually from 
25 to 50“'"' in diameter, and are apt to be crowded and angular. 
The principal septa are generally rather wide and exsert. A study 
of a large series of specimens might, perhaps, compel us to unite 
them in one species. 

It is much less common in collection than Jf. lacera^ and most 
specimens are beach-worn. It ranges from Florida to the Antilles, 
but seems to be rare on the Florida reefs. 

tJlophyUia oriapa (Lam.) £dw. and Haimo. 

fhUophyllia eriapa Kdw. and H., Ann. Sci. Nat., ser. 3, x], p. 268, 1849. 

VUiphyllUt criBpa E>lw, and H., Hist. Coroll., ii, p. 378, 1857. 

1 have studied a fine large specimen from Singapore, in the Ward 
collection, now in the Field Columbian Museum, at Chicago. 

This is 12X8 inches across, and about 6 inches thick. The valleys 
are mostly 15 to 20®® wide, but some are 25 to 30*""* across in the 
widest places ; depth lo to 15®"'. 

ITie septa are rather loosely arranged, usually 0 or 10 to a centi- 
meter, mostly wide and strongly tootiied at base, projecting but 
little above the walls, and not much thickened ; narrow ones alter- 
nate in some places between the wider ones, but not rt*gular]y. The 
large teeth of the wide septa are mostly broad at base, triangular, 
about as broad as high, subequal ; usually the larger ones are on the 
basal part, but not inf requently the larger ones are above the middle. 
The ridges or collines aixn angular, broad at base, thin and simple 
at the summit. Colnmetla variable, sometimes well developed, 
trabecular, sometimes open or rudimentary. Exterior of the coral 
lobulated at tihe margin, faintly cosiulate, nearly smooth, and with- 
out spines. 
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This is not a West Indian species, as some writers have supposed. 
All specimens that I have seen were from Singapore. 

Several other, apparently distinct species, have been described 
from the Indo-l*acitic region. Among them are the following : — 

U, aapera Quelch, o]u cit., xvi, p. HH, pi. iii, hgs 3-5^. Banda. 

IT. celluloaa Quelch, op. cit., p. h 7, pi. iii, fiifs. u-Cc, 1H86. Banda. 

IL maxima Rehberg, Abh. Gel>. Naturw. Ver., Hamburg, xii, p 
18, pi. i, fig. 12, 1892. Duke of York Island. 

IT. ^ituhlmanni Rehb., op. cit., p. 17. Zanzibar. 

Addenda to Fttvifitm. 

The following species should have been inserted on page 1)1. 

Favia Whitfieldi Ver , sp no\ 

Plate XXV Fiqubb 5 

This coral forms rounded masses, up to four inches (100"*“') in 
diameter. Calicles a little elevated, rather large, 8~12"*”* in diameter, 
mostly nearly circular ; some are elliptical and undergoing fission; a 
few are irregularly lobed. Their cavities are rather d H‘p, funnel- 
shaped, narrow at the bottom. 

Septa somewhat exsert, rounded at the summit, and roughly ser- 
rate ; paliform lobe well developed, serrate, (^olumella small, lamel- 
lose or trabecular ; walls thick, solid, 8epar.ated by dense exotheoa 
having few cellules in one row. 

Kassau, N. P., — coll. R. P. Whitfield. Two good, fresh specimens 
are in the American Museum Nat. Hist., New York. No. 643. 1 
have seen other specimens that are boach-worn. 

This species is quite unlike any of the other West Indian species 
of Favia. Its general appearance, and especially its large, round 
calicles cause it to resemble some of the East Indian species. Its 
septa are more roughly serrate than in most species. 

Family Schinoporidfls. Emended. 

Coral usually foliaceous or frondose, sometimes branched, rarely 
encrusting, generally thin, with the exotheca or cmnenohyma spar- 
ingly developed and usually cellular, but sometimes solid (Aeantho- 
pora). Corallites short, often obliquely ap|)res8ed ; increasing 
chiefly by marginal, basal, or intercostal budding, generally scattered 
irregularly and only on one side of the foliaceous species, but some- 
times on both sides, and not forming collines, but sometimes 
arranged in short rows. 
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8epta often strongly exsort, dentate or lacerate, the distal ones 
usually continuous with the costa*. Common base often thin, but 
firm, imperforate, irregularly costate, often ecbinulate. 

These corals often resemble fuiigian corals, like Agaricia and 
Podabacia^ but they have distinct and often largo cxothecal dissepi- 
ments and lack synapticula*. 

To this family I now unite the genus Mycedium Oken, as 
Phyllmtrma Dana. 

Mycedium (Oken) Edw. and Haime. Type M. elp^ihanUitun (Pallaa; Eisper ) 

Mycedium (pare) Oken, Ltihr. Naturg.. i, 89, 1815. 

Agaritia {pars) Ehr,, Corail,, p 105, 1884 (non Ijam.) 

Phyllastnra Dana, Zooph Expl Exped., p 969, 1846 

Helioseris {pttrs) Edw. and Haime, Compt -rend., xxix, p. 72, 1849. 

Mycedtum (pars) Etlw. and Hnlme, Ann. Bei. Nat., xv, p. 180, 1851 ; Hist 
Nat. Corall., iii, p. 72, 1860 (non Myvedla Dana, 1846). 

The coral in this genus usually forms thin, foliaceous, often con- 
torted fronds, simple or clustered. They may be unifacial or bifa- 
cial. The caltcles are rather large, one-sided, oblique or appressed, 
stellate, usually scattered, not in long Hcries. Collines rudimentary 
or lacking. Septa rather few, thickened, serrate or laciniate, exsert, 
prominent externally, continuous from calicle to calicle, as septo- 
costa*. Costw coarse, rough, serrate, lender side of coral rather 
coarsely costate. 

Much unnecessary confusion has arisen as to the characters of this 
genus, 

This has been due chiefly to the fact that most writers have* failed 
to recognize the true characters of the t) pe species, Madrepora th ’ 
phuntotus* of Pallas, and have had very different species under this 
name, including two or more West Indian species of Ayariciay as will 
be shown under that genus, wdiich have nothing to do with the (rue 
^iephantottoi, Milno*Edw. and llaime had, however, a more correct 
idea of the nature of the original genus, and their inU*rpretation of 
it must hold good, even though they included some species that may 
better be placed elsewhere. But their species described as clephan- 
is not the species of Pallas. 

♦ It has been suggested by Quelch that this spelling was a typographical crroi 
for elephaniopun^ but the allasion is plainly to the rosemblance of a broad 
foliaceous coral to an elephant's ear, not to the foot. Rome of the early poly- 
nomial writers gave these foliaceous corals the vernacular name Elephants 
Kars.” Bee Voy. Ohall., xvi, p. 116, foot note. 
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The M, elephantotuB of Pallae was not an Agaricia^ and was 
from “Ooeanufi Indicue.” It belongs to a strictly Indo-Pacific 
group of corals. It was carefully described by Pallas, who said that 
he had seen but a eingle speoimen. So that there was here no con- 
fusion due to an original mixture of several species. Such confusion 
was due to the confounding of other very unlike species with it bj'' 
subsequent writers, even down to the present year. 

Vaughan (op. cit., pp. 63, 04, 67, 1901) identifies it with a West 
Indian species very close to M. frngih^^'* from which he thinks it 
may be distinct (p. 67), and he states that he has seen good speci- 
mens, but does not give the characters. Therefon* we can only 
infer that he considers it a West Indian foliaceous AgarU'ia, 

Gregory (op. dt., pp. 280, 281, 1H95) unites it <lefinitely with the 
species A . fragUie^ without a mark of doubt. 

But the species described by Pallas, as plainly stated by him, w^as 
a widelj' different coral. He stated that the stars (calicles) are 
scattered, nearly in quincunx ; that they are prominent and lacerate; 
that the exterior of the coral has rather remote, rough, longitudinal 
costae ; and that it seems intermediate between 37. agaricUeat and 
M, laetnea. 

None of these characters apply to the Agarirkt frag Hi 8 and its 
allies, nor t/O atiy true Agarida, His description* clearly indicates 
a coral with large, well-defiDed, stellate, scattered caliclcs, having 
lacerate septa, continuous distally with the subparallel, radial, 
granulated costie, and with a coarse, roughly costate exterior surface, 
instead of one with the line and even striations characU‘ristic of 
AgariHa fragilh and its allies. 

Pallas does not state that the calicles are in series, nor does he 
mention transverse sulci or collines, though these characters are 
carefully described by him under ilf. agaricites on a previous page. 
Hence must conclude that they did not exist in his species, espe- 
cially as he also says that the stars are nearly in quincunx. This is 
also the case in Esper's eUphantottMi, 

^ The original Latin description (Blench. ZoOpb., p. 290) is as follows 

^'Ifadrepora conglomerata subturhinata, intus lamellls granulosis parallelia 
stellisque laoero-protninulis spamis. 

Ooralltum format laminam tennem, subturbinatam, undato-orispam, laelnio- 
sam, aesailem, extus longitudinaliier poroia remotiuscuUs striatam ; intus prmdi* 
tarn lameUie longitudixiaUbas, subparalleUs, obtusisatque granulosis, quie passim 
intemiptie sunt Btellie rariuacalis, fere in quincunces sparsis, laoero promi- 
nulis ; haiuitt lamellm Istse longitudinales quasi radii sunt. Locus : Oceanua 
IndioQs. 

Est quasi medium inter ilf. Loctucam dc agaricitU quasdam varietates,^’ 
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In fact, the dcHcription calls for a coarsely eostatc and rough 
coral, having scattered, stellate calioles, without collines. 

The genus Phyllaairma Dana, based on 1\ tuhifex Dana, corre- 
sponds to it in many respects, and is evidently congeneric with it, as 
noted by Edw, and Ilaiine. Several other allied species are known 
to me. 

Unfortunately, Edw. and llaime described as vlephantotas a very 
distinct species, w’ith very fine, close, equal costal stria* on the under 
side, and this has helped to (lerpetuate the confusion. 

Ksper (Pfiaiiz., i, pi. xviii, figs. 1-4) figured as M. ehphantotuH 
Pallas, from the East Indies, a foliaceoiis species, with thin, clusti*red, 
convoluted fronds, strongly radially costate and serrate, but not 
echinate, below. Ualicles stellate, appressed, raised proxiinally, with 
coarse, serrate, UTigular septa. This may well be the real elrphonto- 
tua Pallas, It corresponds to it better than does any other figure. 

Dana (Zofiph., p. .'JJtft) referred to a specimen of this species that 
he had seen in Peale's Museum, Philadelphia. This museum was 
burned many years ago, hut Dana's sketch of this speeirnen is 
in the collections of the Yale Museum, with other unpublished draw- 
ings of corals presented by him. 

It is probably of Iiido-Pacifie origin. 

Eh renberg described in 1834 a different species under the name 
of AyariHit? elephantoiuH* It had calicles six lim‘s in diameter, 
which is much larger than those of Esper's species. 

The Mycedium Okeni Edw. and Ilainie (Hist., iii, p. pi. 1)1 ‘2i 
fiffd. \a, \b (not 2)), also has large calicles, 10"*"’ in diamet(*r, and is 
probably very close to elephantotae^ if not the same. It has rougli, 
dentate, angular s(*pta and the calicles somewdiat in series. Then* 
is evidently an en*or in the numbering of the figures on the plate 
Quelch (op. cit., p. 110) referred this species to P/tyUaatrcea Dana. 

As for M. omullata Ellis and Sol, it seems to be a species of 
AgarMa that cannot yet be ]>ositively identified. I have seen no 
specimens like it, nor do any of the modern descriptions agree vei } 
well with it. It is certaitily not the same as elephanttftua of Pallas, 
though it may be the species wrongly called by that name in some 
modem books; possibly it is the M elephantotua of Edw. and Haime, 
but the latter is net the e^phantotua Pallas. (Irogory puts it as 
a synonym of hia erroneous elephuntotaafragUia. The A. cucallata 
Dana is probably A. purpurea Les., described below. 

* Poabtiag its real identity with the Pallaeian species, he gave it the i>rovi- 
Sionid name of meowretema, as noted also by Dana. It is perhaps a Tndac- 
£dw. and Haime, ii, p. 86t, consider it the yoting of T. tartuco. 
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Some of the species of Podabacia resemble the M, elephaniotus 
rather closely in form. This is particularly the case with an appar- 
ently undescribed species.'** 

Xycedituu ezplanatum Verrill. 

Phyllaatrasa ejcpUinata Verrill, Bull. Mtw. Comp Zool , i, p 58, 1864. 

PijkTS XXIX. Fiouhks la, 16, Ic, 

Additional specimens of this species show considerable variations 
from the type. 

The fronds may be 8-10“® thick, but become verj" thin, about 
.05®®, at the margin. The under side is covered with unequal, 
raised, rounded, dichotomous costa*, the larger ones separated by 
three to six smaller ones ; they are not serrulate nor echinate. On 
the older parts of the upper side, the (‘orallites are large, often 
crowded, sometimes erect, but usually muc*h inclined, mostly 8-10®® 
in diameter. The septa vary from less than 12 to 18. Most com- 
monly there are about 1 2 larger, subequal, very thick and prominent 
ones, with several much thinner ones of the 3d cycle. The large 
ones are perpendicular within, acute-angular at the summit, and con- 

Podabacia diapar, sp nov. Coral thin, folim'eouH, in broad fronds, often 
oonoave above, and very thin at the edges. Common wall thin but compact, 
with few or no perforations, and covered with une<|ual, slightly raised, but con- 
tinuous, costm ; often every 4th or 8th one is larger than the intermediate ones, 
which decrease in size according to the cycle of the septa with which they corre- 
spond, the smallest extending only a short distance from the edgSs. Their edges 
are Unely granulated, and sometimes the larger ones are sparingly denticulate 
with very small, rough, irregular teeth, very much smaller than those of P. Crus- 
tacea. The calicles are in*egulRrly scattered ; the larg(^r ones are stellate, with 
a well developed columella, made up of irregular rough processes, sometimes 
united into a nearly stilid mass. Septa thin, in three cycles, with some veiy 
thin perforated ones of the 4th cycle on the distal side. Usually there are nine 
to twelve larger septa ; but in the outer calicles there are usually but six. Hie 
principal septa are wide, rise abruptly, and fonn a prominent, somewhat 
thickened lobe or angle at tbe summit, beyond which the edge is concave, thin, 
finely and shar|>ly serrate, and continuous with the long septo-costse. The 
prominent angle is often laoerate-toothed, but more frequently it is subentire. 
The septo-oostm arc of several sizes, but generally tbe alternate ones are very 
thin, deeply la^'erate, and much perforated close to tbe edge. Tbe synaptlculie 
are large and conspicuous. Plate xxix, dgs. 5, 5a 

Diameter of the larger calicles, 4-8"»« ; thickness of coral, 1.5 to 8 inches 
from edge, d-bw**. 

Samoa Is. (OoU. H. A. Ward). Huseum of Yale Univ., No. 6178, and Field 
Columb. Mus., Chicago. 
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vexly rounded extenially, where they pass into thick, stout costae, 
bearing several conical, rough, often hollow spines. 

The summit is roughly serrate or spinulose ; the inner edge and 
sides sharply and roughly granulated. The septo-oostw are often 
long, becoming thinner between the corallites than on their walls, 
and alternately thicker and thinner ; they bear rather fine, strong, 
suberect, acute or lacerate spines. Toward the margin of the coral 
the corallites are smaller, more apprcssed, but circular, and have 0 to 
12 larger, thick, prominent, exsert, acute, lacerate or spinose septa. 
The septo-costsa here become thinner and higher, with erect, rough 
or lacerate, rather distant spines. The columella is generally pretty 
well develo{>ed and roughly iraliecular. 

In seotions (fig. Ic) tbeexutheca is pretty compact, with numerous 
rather small dissepiments, much smaller than in the next species. 

Tahiti; Mus. Ooinp. Zobl.; Yale Mus.; Field Columb. Mus. 

For the older, thick form, with stout, swollen or rounded corallites, 
I have used the variety name, turffida. It often looks like a dis- 
tinct species, but it grades into the thinner form, llie differences 
are probably duo to age. 

Xycedium tenuicostatum Ver., sp. nov. 

PijvTK XXIX, Fiourfh 2, 2a, 26. 2r. 

Coral forms a large foliaeeous frond, more or less bent and irn^gu- 
lar, considerably thiekeiied and cellular in the older parts, but thin 
at the margin. 

Exterior dichotomously costate ; the costie are unequal, J to 
b smaller ones between the larger ; all are broadly rounded, more 
than twice as wdde as the narrow intervening grooves ; their surfae(‘H 
are slightly rough with minute granules. 

Corallites, toward the center of the upper side, are largo and mueli 
crowded, expanded, proiiiinont, often erect ; the larger ones arc l to 
18*^® across, with very exsert, excurved, very roughly lacerate ami 
spinose septa, which are thick and broad at the summit, with th(* 
inner edge flaring and roughly dentate and the outer or costal por- 
tion lacerately dentate. There are often 24 septa, in tliree cycles, 
but frequently only 12 to IH are present ; those of the third cycle 
are thin and narrow ; sometimes smaller septa of the fourth cycle 
appear. Many corallites ai*e but little prominent, with the septa 
tbinper and not much exsert, angular at the summit, and roughly 
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spinulose. The septo-costUB are very thin and high, separated by 
spaces 4 to 0 times as wide, with few angular teeth. 

In sections (fig. iic), the exotheoa is abundant, coarsely cellular ; 
the dissepiments are convex and numerous. Singapore (?); Mus. 
Yale Univ.; Field Columb. Museum. 


Echinopora elegans Yer., aii, nov 

Flats XXIX. Figurs 3 

The coral forms broad, thin, contorte<l, foliaeeous fronds, sonie- 
timoH 20 inches (500®™) broad and 10 inches high, while the average 
thickness of the folia? may be 3 to 4”'®, becoming \rry thin and 
translucent toward the margins, but yet compact and strong. Cinder 
side has rather loosely scattered small calicles in some parts, but 
toward the margins they are absent and the surface is evenly and 
closely covered with very small, nearly equal oostre, roughened with 
minute granules. 

The upper side is roughly eehinulate, and bears larger and more 
prominent calicles, which are rather crowded in some parts, but 
irregularly arranged, and becoming more scattered toward the mar- 
gins, where the intervals are often equal to three or four times their 
diameter. 

The larger corallites are verruciform, 3 to 4™'“ in diameter, with 
very roughly eehinulate septa and costa?. 

The septa, in the larger calicles, form three very unequal cycles. 
The six primaries are much exsert, a little thickened, hispid laterally, 
and with the edges finely lacerately toothed. Usually they consist 
of two or three deeply divided lobes, the outer one standing on the 
outer thecal margin ; the next, just within the calicle, is a little 
wider ; the third, usually smaller, may represent the paliform lobe or 
tooth. Those of the second cycle are smaller and thinner, but lobed 
in the same way. Those of the third cycle arc very small and 
narrow, or often rudimentary. 

The septo-costa? are numerous, even, and rather close, represented, 
in general, by rows of small, upright, eehinulate or lacerate spinules 
of about equal sixe ; toward the margins the costulas become more 
elevated, with the edge echino-laocrate. 

The columella is usually well developed, finely trabecular or spongy. 
Samoa (coU. Ward); Mus. Yale University and Field Columbian 
Museum. No. 6180 . 
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Schinopora conomna Ver , Hp« uov. 

Plate XXIX Fkivre 4. 

The coral formn large, thin, foliaceons, bent fronds, a foot or more 
across, becoming very thin but firm at the edges. Both surfaces 
bear similar calicles in the type. 

The septo-costffi are fine, very regular, only slightly raised, and 
each bears a row of regularly spaced, not crowded, small, erect, 
rough spinules, M’hich give a neat and very regularly spinulose char- 
acter to the surface. 

The calicles are small, Ioh, verruciform, rather open, with deep 
and conspicuous iuterseptal loculi. The septa are in three cycles, 
the smallest very thin and narro\i. The larger ones are wide, 
thickened at the walls, a little prominent, angular at the summit, and 
lacerately toothed. 

The columella is w'ldl develo[»ed and finely trabecular or spongy. 

Diameter of calieles about their height about 1 to 

Pelew 1., — coll. Ward; Yale Museum and Field ("olum. Mus., 
C^’liicago. lliis is allied to A’ H(riatula Studei, (Mouatsb. Kong. 
Akad. Wihs., Berlin, 1877, p. 014, pi. iii, figs, loo, />,) from New 
Britain. 


Family Agaricidoo Vcr., 1867 

Fungidfr (pa)*D) Dana, Zoopb.. p 288, 1846. 

Ijophonerincp {jHirH) Edw. and Haune, Compt -rend , xxix, p 71, 1849 Hint 
Corall., iil, p. 85, 1860. 

Lophoft^ridw Duncan, Revision, p. 146^ Plenw/ungidw p 188, 1884 

Agai*icid(f Verrlll, the«e Trans., i, 542, 1867, 

Corals generally eompound, inereasing mostly by marginal l)u<l- 
ding, often thin toliaeeous or frondose, either unifaeial or bifacial, 
sometimes in thick plates or massive, (^alicles small and shallow, 
often without definite solid walls. Septa usually numerous, low', 
finely serrulate or sulientiro, more or less of them continuous, as 
septo-costsB, with those of adjacent calicles. 

Synapticulw exist between the fiepta, and in thick or massive forms 
there are also dissepiments. Outer wall compact, imperforate, usually 
wHh slender, serrulate costal striations, seldom echinate. 

Polyps short, scarcely exsert, with small, short, verruciform, blunt 
or elavate, or often rudimentary tentacles. 
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Agaricia Lam* (emended). Tyx^^ A. u%%data £LHe and Sol * 

Agaricia {para) Lamarck, Syet Anim. sane Vert., p. 375, 1801 (let epeoiee is 
** M. eueuUata Kills and Sol.,” 3d species Is M, uwiata ; 3d species is now 
UeruUna ampUata). 

Undaria Oken, I.<ehr. Natnrg., p. 68, 1815 (includes 1st, agaricitea; 2d, undaia). 

Agaricia (para) Lam., Hist. Antm. s. Vert., 1815. 

Agaricia (siibgenus Mycadia) Lana, Zooph., pp. 388, 885, 1846 (non Mycedium 
Oken, 1815). 

Agaricia and Myccdium (para) Kdw. and Haime, Corail., iii, pp 72, 80, I860 
Luch. and Mich., Cor. Antill , pp. 80, 81, 1860. 

Agartcta Qnelch, Voy. Chall., Zool., xvi, p. 116. Oref^ory, op. cit , p. 379, 
1895. Vangban, op. cit., p. 63, 1901. 

This genus cannot bo divided into two, on account of the cliarae- 
ter of the unifacial or bifacial corals, as many writers have tried to 
do, nor on the character of an encrusting mode of growth, as di«- 
tinguished from the pedicelledy cup-shaped or turbinate, and folia- 
ceous corals, formed by several of the species, and perhaps by all 
under certain conditions, and when young. Better generic and 
specific characters are to be found in the finely striated under side of 
the coral, when it is free, and in the distinctly stellate calioles, 
usually arranged in concentric lines or grooves, often separated by 
ridges or collines, around the primary calicle, but this arrangement 
may become irregular, obscured, or wholly lacking, in parts of very 
old or crowded specimens of some species, like A. agarlcitfe. 

The septa are but little prominent, usually in two to four cycles, 
and are usually finely and rather evenly serrulate. The caliclles are 
usually rather small or of moderate size, much larger and far more 
distinctly stellate than in Pachyaeria, hut not so largo and prominent 
as in Mycediam (true sense). The septa and costa? are not coarse 
and not spinose, nor laoerately toothed, as in the latter. 

The oalicles often resemble those of some sj^ecies of Parana^ very 
closelj and so does the frondose structure of the coral. 

The mistake of confounding true Mycedium with this genus has 
already been discussed above (pp. 183-135). 

* 1 take A. undata aa type, bei'ause there is still much doubt as to the real 
affinities of oucullata. Tbo latter has been identified with M. elephantotua by 
many, and hence put under Mycedium. A. undata is evidently closely allied to 
A. fragilia. The original type is still in the Htmteriun Mus. (t. Young, 

Mag. N. H., xix, p. 116, 1877). 

t Parana Lam., 1801, p. 873, but spelled Pavonia Lam., 1816 ; Lana, 1840, etc. 
The two examples given, in 1801, were let, R cHatata, with reference to Kllis 
and Sol., pi. 68; 3d, P. lactum (Pallas). Kdw. and Haime, Oorall., ill, p. 81, 
1860, and Gregory, op. cit, p. 379, 1895, quote P. criatata Lam., 1801,* as a 
synonym of AgaHcia agaricitea. If this were so, then Pdvana and Agaricia 
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Much confusion has always existed as to the number and charac- 
ters of the species included in this group. Gregory and Vaughan, 
among recent writers, have gone too far in uniting diverse species, 
so as to reduce the number of American species to two or three only. 
Gregory (op. cit., pp. 27«, 280) united with agarMtes^ not only ctm- 
tata^ but also undata (E. and S.); purpurea Les.; gihhoea I).; Lea- 
eoni D. and M.; xieaparium D. and M.; and oven “ A. arthrophylla ” 
Horn.* (i. e. anthophyllmn)^ which has no resemblance to agaricitea 
and belongs to Paehyaeria. Probably some of the other species that 
he lumped together, ))erhaps rather hastily, may also be distinct. 

Vaughan (op. oit., 1901) followed Gregory pretty closel}^ but was 
inclined to keep fraglh'a and elephantotua separate, and he was doubt- 
ful about anthophylhnu , But under agaricitea he puts Jjamarckiy 
JJanai (l>. and M.), and with doubt, Saucf i- Johan nia 1>. and M. 
He has studied the types of Danai D. and Ai.; Leaaoui; and veapa- 
rlurn at Turin, and his ojjinioii is impoitant as to these. But the 
Danai and Sancti-Johannia are i*eferred to the thphantotuafragilia 
group by Gregory. 

This genus is almost exrclusively West Indian, but A, Ihrakalli 
Edw. and H. is a fossil from the recent deposits of the Red Sea. 
Quelch (Voy. Chall., xvi, p. 118) described Agarieia regularia from 
Levuka 1. In the Indo-Paoific fauna it is mostly replaced by 
Ptironia and Pachyseria^ with numerous species. 

would be syuonymous. But Edw, and Haiine refer the M criatata of Elh« and 
Sol. to Lophoaeria (op. cit., p. 66), which is eynonyintme with Paronm of 
auihorg. So the reference, ftmt named, is doubtless an error. On the same 
page “ Mndrepom agavieitaa Dana'* i« qxioted, by error. The original definition 
of iYcvotm would apply equally to that genus and to some B}ierica of Ayancut, 
like A, affarieit4»a, Agaricia was then separated wholly on account of tlo' 
unifaoial coral — a character of minor inqiortance. 

^ Parky aaria ail fhophyl I um (Horn, 1869) Ver. The type of this species was 
studied by me in the Philadelphia Acad. Nat. Science a number of y cal's ago. 
It is a typical PachyaenH^ closely allied to P. monitvuioHa Ver., and is doubtless 
of Indo-Paoific origin, like all the related species. The surface is oo^ere<l with 
lobes and monticules, much os In certain examples of all the other species. ITic 
septa are laterally covered with numerous close and pr(>mineiit, rough oi 
crisped, flat or irregular granulations, which fill up much of the space Ix^twctui 
them, the granulations being often nearly in contact across the intcrscptul 
spaces, giving tlie septa a crowded and thickened appearance, though the se}>ta 
themselves are rather thin for the genua, and alternately unequal. The ridges 
or coUines are somewhat irregular, obtusely rounded, or somewhat angular, not 
very elevated, nor very close together. The callcinal centers are indlstinot. 
The oalioinal groove is narrow and deep, and contains a <'olnmel1a>lamella of 
variable thickness. The under surface of the frond is finely and regularly 
oustulate. 
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Jkgwrioia finigilis Dana, Hat Ooral. Shade Coral 

^^ariota {Myendia) fragilU Dana, Zo5ph. XT. Staten Expl. Exp., p. 841, 1648. 

Myoedium fragile Verrill, Bull. Mna. Comp. Zo8l., i, p. 55, 1864. Bonrtalha, 
Deep Sea Corals, pp. 48, 82, 1871. Florida Beefs Corals, pi, xi, Age. 1-10 
(series of yotmg), pi. xiii, dgs. 1-5 (adult), pi. xiv, figs. 1-9 (details), 1880. 

Myeedia fragifis Edw. and Haime, Corall,, Hi, p 8B, 1860. 

fAgarioia Ijimareki and f A, undata (non Ellis and Sol ) Edw. and Haime, 
Hist OoraU., iil, pp. 82, 88, 1860 

Agaricia fragilia Qaelcb, Challenger Voy., ZoOl , xvi, p. 116, 1886 Vaughan, 
op. cit., p. 67, 1901. 

Agarioia elephantotua (para) Gregory, Quart Jonm. Geol. Soc. London, li, p. 
280, 1895 (non Pallas). 

PuLTK XXVI. Fioures la-ld 

This elegant species has been so fully and beautifully illnstrated 
by Sonrel in the plates of the Florida Corals lieefs, by Louis Agassia, 
edited by Pourtales, quoted above, that little need be added, except 
as to its synonymy and habits, and some s[>eeial variations. It is the 
only species of Agarieia found at the Bermudas, where it is very 
common in very shallow water, as well as in two to four fathoms* 
So that Gregory’s idea that it is a deep water variety is not valid. 
In Harrington Sound, where there is scarcely any tide, it can often 
be gathered by hand from water not over a foot de©i), especially 
under the shade of overhanging cliffs, hut it is most abundant in 
six to twelve feet of water. It generally lives in sheltered localities, 
where heavy surf does not occur. It often occurs in colonies. 

In the spring of 1001, many recently dead and partly dead speci* 
mens, mostly of large size, were seen in Harrington Sound. This 
was due, without doubt, to a period of unusually cold and stormy 
weather in February and Maroh, which also killed vast numbers of 
fishes, etc., in Bermuda waters.* 

No forms like M* elephantotm^ nor like A* agaricite$^ are ever 
found here, which is good evidence that they are distinct and more 
tropical species. 

Hundreds of specimens from Bermuda, studied by me, show but 
slight variations, aside from those due to ordinary growth and to 
injuries. The specimens here are always pedioelled, with a broad, 
thin, delicate, cupnihaped, saucer-shaped, or salver-shaped frond, 
when normally grown ; rarely the edges bend down all around, and 
the upper side may then be flat or concave. After injuries the frond 
niay become irregular, or even much deformed, owing to unequal 
repairs, but it never becomes truly encrusting. 


* See Amer. Jouru. 8eL, xU, p. 88, 1961. 
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III some instances the coral has been [K»netrated by the double 
siphon-tubes of Gasiroehofuay which may rise one to two iiichoh 
above the upper surface. In such cases these tubes l>eeome covered 
to the tips with an encrusting growth of the coral, as is usual with 
corals of this and other groups, thus fonning conical or ohimney- 
like structures. These are the only instances in which I have seen 
this sjiecies assume, even in a small part, an encrusting mode of 
gi*owth, but this does not affect the general foim of the frond. 

This coi’al does not become thiek, except close to the region of the 
pedicel. Frequently, bilobed specimens occur, wdth two primary or 
large ealieles around whicb the eoneeiitric circles of oalicles have 
been fonned (see pi. xxvi, fig. Ic). Large specimens at Bermuda are 
sometimes a foot across, but these are usually deformed, owing to 
injuries. Perfectly regular specimens are seldom more than hall 
that sise (150*”"*) 

Sometimes two or more sfiecimens, coming in contact when young, 
graft themselves together by their edges, which are always very 
thin and fragile. 

Tlic calicles are always small, generally with their edges someiihat 
clevatt*d. Tliey are always plainly stellate. The septa and costa* 
are thin, nearly even, and finely serrulate. The collines vary con- 
siderably in height and the distance between them, but they are 
generally long, rather regular, rounded, and not much elevated, tlu* 
oalicles being mostly in long concentric series, but frequently tht^ 
are isolated or form short series. The color of the animal, in life, is 
rich ohooolate-brown or purplish brown. The tentacles are whitish, 
very STuall aud short. 

In respect to the sisse of tlie collines, this species often resembles 
the figure of A. undata in Ellis and Sol. But that figure rtqirescnts 
a coral with less defined and smaller calicles, and having a thicker 
frond, quite unlike the delicate fronds of this speeies. Of course 
this may have been due to the fault of the artist, but the plates of 
that work are generally pretty accurate. Hence I believe it to be a 
distinct, much larger, and more massive species, probably inhabiting 
deeper water. ♦ Tlie type is still extant. See p. 140, note. 

^ It is doubtful whether mauy recent writers have seen specimens of the tme 
A, undata^ though Pourtal^ said that he had seen it in Cuba. 1 am not suie that 
t have myself seen a speoimen that I could refer to that species with conddence 
But that does not prove ^at such a epecies does not exist. I have studied large 
numbers of undesoribed West Indian Alcyonaria from moderate depths. Num- 
erous unknown or rare corals are probably to be found in those waters The 
early ooUectlonB often contained rare end little known species, seldom seen in 
modem oolleotions. Some of these were doubtless brought up on anchors or on 
the hooks of fishermen, a prolific source for obtaining rarities in all seas 
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Dana (Zooph., p. 336, pL xxi, fig. 8) refers to two large apeoimeus 
of undata that he had seen. One of these wan in the American 
Museum, New York. The other in the Mn«. Acad. Nat. Sciences, 
Philadelphia. I have been unable to find either of these specimens, 
but there is an unpublished sketch of the latter, by Dana, in the 
Yale Museum. Dana states that it was 15 inches long and s broad. 
The former was 18 by 1*2 inches, and was from Key West. 

The “ American Museum ” referred to is not the present museum 
of that name. It was a small private museum that was destroyed 
by fire many years ago. 

The coral described by Edw. and Haime (Hist., ii, p. «3) as vl. 
nndata does not seem to me to be the umlata of Sol. and Ellis. It 
was described as very thin and fragile (thickness of frond 2®“). 
The oalicles are in series, separated by small, distinct collines, but 
they have only 10 to 12 septa, and are smaller than those of fragilie^ 
the diameter being 1.5“^”. It is evidently near the latter and may be 
only a variety of it with smaller calicles and fewer septa than 
usual. A* fragilie usually has 16 to 20 septa, sometimes 24. But 
in the absence of a figure, it is hardly possible to decide this ques- 
tion, without a retjxaraination of the type. 

A, Lumarcki Edw. and Haime (Hist., iii, p. 82)= A, und^ftaLam.t 
1816, ?non Ellis and Sol., has been placed as a synonym of agari- 
cites by Vaughan, but according to the original desciiption it agrees 
pretty closely with fragiUs and nndata. It was described as grow* 
ing in a thin (7-8®™ thick), expanded frond, undulated and very 
finely costellate below, and with broad, low, obtuse, unequal, con- 
centric collines above. C^aliclos numerous and close, 2®® broad, 
with 16-20 septa, and a large columella; septa pretty thin, close, 
very finely denticulated. Collines 19®® apart. 

This description applies very well, in many respects, to some spe- 
cimen of fragiliSy though the thickness of the coral is rather too 
great. In this respect and others it seems to be more like the true 
u?idata Ellis and 8ol., where Lamarck placed it. Vaughan does not 
say that he saw the types of either of the last tw'o species. Had he 
studied the types, his opinion of these species would be entitled to 
great weight, in each case. The undata Dana is another species. 

A, Danai (Duel), and Mich.), non Edw. and Haime, was placed 
by Gregory under his elephantotuefragUie group. But by Vaughan 
(from types) it was put mvlAqt agaricitee, Queloh (op. cit, p. 116) 
puts it down as a thick variety of A, fragiUs, It forms a thick and 
solid, largely free frond, adherent at the center, but the original 
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description is very brief and poor, giving no acoount whatever of 
the caliclett, septa, oostie, eto. 1 have seen examples of at/ariciti s 
growling in the aame form, but the same is true of A, purpurea. 

The name was preoccupied by Edw. and Ilaime (CoralL, ii, p. 84), 
who applied it to A, cristata Dana (now Lam.). This last belongs 
to the frondose o//w/ciVc«-group. A part of the type is still in the 
Yale Museum (see p. 140, fig, 0, and j»l. xxvii, fig. 5). 

Gregory also makes the same disposition of M. Hancti-Johaunis 
and A.froudosa Duch. and Mich. But Vaughan refers the former 
doubtfully to agartcites (types not seen). He does not mention 
frondosa D. and M. ; Quelch thought it distinct, (hiee p. 149.) 

Mr. (Gregory also studied the types of some of the species of 
Duch. and Mich., at Turin, but unfortunately he docs not state M*hich 
particular species he examined,’*' so that one cannot tell whose opin- 
ion has most value, as in the cases cited above, when he and Mr. 
Vaughan disagree. 

Agarioia orasaa Ver., sp. nov. Pineapple Coral.'* 

PnATTB XXX. Fioxtrk 6. PnAXE XXXIV. Figurk 2. 

C/oral massive, very heavy, forming compact, spheroidal or heinis- 
phertoal masses, up to 150”*® in diameter and 100®”* thick, covered 
with areolated and reticulated collines. 

Calicles deep, rather crowded, in diameter, with about 

50-30 rather thin, finely serrulate, scarcely exsert septa; the 12 
larger ones vary but little in thickness and alternate with narrower 
and slightly thinner ones. Many cAlieles are isolated or in short 
rows of two to six. The collines, which are variable in height, 
form curiously and intricately reticulated patterns, consisting of 
angular or rounded areas, bounded by high, acute collines, each 
enclosing numerous smaller, sunken areas of various sizes and shapes, 
bounded by lower, irregularly reticulated collines, Exotbeea and 
walls, in sections, nearly solid; endotheca cellular, with numerous 
transverse dissepiments ; columella solid, 

Bahamas (coll. R. P, Whitfield), six or seven specimens, all much 
alike ; Amer. Mus., No. 514; and Yale Museum, No. 6017. 

* Hr. Gregory states also (op. oit.. p. 256) that he examined the oolleetion in 
the Tale Husenm. TJnforttmatoly his visit to New Haven was made in vacation, 
when 1 was not in town. Apparently he overlooked rations type of Dana 
whloK were in the oases that were opened for him. His examinations were 
veiy brief. See p. 114. 

Tluirs. OoKK. Acad., Vol, XI. 10 Nqvxhbsr, 1901. 
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Agaricia agaricitaa (L.) £. and Haima. 

Mttdrepora agariciteB (parti) Unn^, Syat. Nat., ed. x, p. 795, 1758; ed. »ii, p. 
1274, 1767. Pallas (pam) Elenoh. Zo6ph., p. 287, 1766. Ellis and Sol., 
Zo5ph., p. 159, pi. Ixlii, 1786. Eaper, Pflan*., i, p. 1H2, 1789. 

Vndaria agaricites Oken, Lobrb. Nat., p. 69, 1815. 

Pavonia agaricites Lam., Hist. Anim. s. Vert., ii, p 289, 1816 

Agaricia (Mycedia) agaricites Dana, Zoopb., p. 842, 1846. 

Ayaricta agaricites Edw and Haime, Ann. Sci. Nat., xv, p, 127, 1851 ; Hist, 
Comll., iii, p. 81, 1860. Pourtales, Deep Sea Corals, p 82, 1871 ; Florida 
Reefs, pi. xi, figs. 11-18, pi. xii, figs. 1-^, 1880. 

Agaricia agaricites (pars) Gregory, op. oit., p. 379, 1895 (synonymy). Vaughan, 
op. oit., p. 64, 1901. 

Agaricia (Mycedia) gibbosa Dana, ZoOph., p. 841, 1846 (var. from type). 

Agaricia (Mycedia) cHstata Dana, Zodph., p. 848, 1846 (large relied var., from 
type), and var. (enuifotw. 

Agaricia iJanai Edw. and Haime, Corall., iii, p. 84, J860=rristoAa Dana, non 
Lam. (non Myeedium Danai Dnch. and Mich., I860), tiarge celled variety. 

Myeedivm Danai Duob. and Mioh., 09rall. Antill., p. 81, 1860 (t. Vaughan, 
from type,) non Edw. and Haime. I.jame11ate variety. 

Myeedium Leasoni and M. venparium Duch. and Mich., op. cit., p. 81, 1860, 
(t. Vaughan, from types). Reticulated, encrusting varieties. 

f Myeedium SanctitJohannis Duch. and Mich., op. cit., Snpl., p. 18T, 1866, 
(t. Vaughan, but not from types). 

f Agaricia frondosa Quelch, op. cit., p. 118, 1886. (fnon D. and Mich.). 

PuLTE XXVI. Fioueeb 3, 8. Plate XX VII, Figures 1-8, 5-7. 

This species vanes greatly in mode of growth and form, and also 
ill the size of the calicles and their arrangement, and in the character 
and size of the collines, which are nearly abortive in some cases. 

5 6 7 



l^.^Agciyric^ var. Danm. Part of a frond of a well-grown 

Bahamas specimen, natural size. Fig. 6.— The same. Part of the original 
type of Dmia, natural size. Fig. ^Agaricia agarUAUi^ var. agarieiUm, 
Part of a frond of a large, loculate, West Indian spaoimen, naianil size. 
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Therefore it is natural that there should have been much confusion 
as to the limits of the species. It is even quite possible that two or 
more species are included in the above synonymy. Several of the 
forms referred to differ so much that no one would unite them did 
not intermediate specimens occur. 

Hence it seems best to treat the following forms as varieties : 

Variety o. — agarieitea. Typical. Fig. 7. 

Platk XXVL FiotTKK 2. Plate XXVII. Kiourkh 7, 7tt. 

This usually has the base largely encrusting or attached, at first, 
but when larger it has more or less erect, crest-like, rounded or 
irregular, bifacial fronds, rising from the upper surface. Sometimes, 
in very large examples, these unite and form loculi. The edges of 
the basal part may Imj more or less free and unifacial, with the under- 
side finely costulate. Calicles of medium size, when full grown 
mostly 2 to in <liameter, but variable on a single specimen. 
Septa usually 24 to .10, narrow, crowded, and subequal. (Jollines 
usually numerous, more or less developed, mostly transverse, or 
parallel with the edges of the fronds and crests, and mostly with 
angular or acute summits, but ofUui reticulate. The valleys are 
angular, rather deep and narrow ; calicles plainly stellate, mostly in 
series, but often isolated or in pairs, and then usuall}^ l»entagonal, 
Septo-costa* are small, numerous, closely crowded, finely and closely 
granulated, not conspicuously unequal, with very narrow spaces 
between them. Pourtal^s (Florida Reefs, Corals, pi. xii, figs. 1, 2) 
gives excellent figures of this form. 

It is common from Florida southwards. 1 have seen several speci- 
mens over a foot across, with frondose loculi, and folia over six 
inches high. A large and typical specimen of this variety 12 to 14 
inches across and 8 to lo high, from near Nassau, N. P. (coll. VV''hit- 
fleld), is in the Amor. Museum, New York. (Fig. 7, p. 140, No. 5071 .) 

Var. ft. — Banm E. and H, {non D. and M.);=A. criatata Dana. 
Pigs. 5, 6. 

Plate XXVI. Fiouiue 8. Plate XXVIl. Fioimas 5, 6. 

This grows nearly like the preceding, but the coral is thicker ami 
more massive, and the fronds are often very large and thick, usually 
rounded, with the edges bifacial and acute. The oollincs ai*e usually 
BtrCng and acute, often rising into sharp crests, but where the cali- 
cles are crowded on the basal parts, the oollines may be nearly abor- 
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live and Bom^ of the caliclea may in paitH or iHolated, polygonal^ 
and aRtreiform, separated only by angular wallH. The principal 
dlRtinction is in the much larger sixe of the cal ides, which, when 
full grown, are usually to 4*“"* in diameter, and in the smaller 
number and marked inequality of the septa, the primary and second- 
ary ones being thickened and so wide that they leave only a small 
central pit, while the smaller septa are much narrower and tliinnei, 
and are la<*king in pait of the systems. The columella is usually 
solid. Septo-costsp are strong, thin, conspicuously alternately 
unequal, not crowded, huely granulated No. 4301, type of Dana. 

Florida Reefs, etc, ; Yale Museum. Large* frondose specimens, 
12-15 inches broad and about 10 high, from the Bahamas (coll. 
Whitfield) are in the Amer. Mus., New V\>rk. Single fronds may 
be 225®'” wide ; 200 high ; 44 thick. No. 275. 

Var. c — yihhosa (Daiia):=/ D. and M. 

Plate XXVII. Figubes 1, 1«. 

This forms irregular, encrusting, nodular or lobiilated masses, 
without distinct crests. The common base, in the type, is free, 
striated, and unifacial for some distance, and the edge is thin. The 
collines arc low, mostly reticulated, or very irregular, and often 
lacking. The ealicles are in short irregular series, or isolated, and 
angular or astreiform. They are nearly as large as in var. Danas. 
(See pi. xxvii, fig. 1, from type.) No. iseo. 

Var. d. — pnsiUa V ."sz? M. Lessont (D. and M.). 

Plate XXVII. Fioubx 8. 

This form is almost entirely encrusting, often with the collines 
abortive, or nearly so, but when present they are small and near 
together, concentric or reticulated, rounded or obtuse. The ealicles 
are generally irregularly arranged or in short series, crowded, and 
many are isolated f they are unusually small (mostly about 1 to 
1.5®®, rarely 2®®) but otherwise they resemble those of typical 
agariciUs. The septa are about 20 to 24, alternately unequal, rather 
thick, crowded. The small sixe of the oaliolos is the most important 
character. (PI. xxvii, fig. H.) No, 1489. 

Var. e. — tenuifoUa Dana (under A. erlstata). Forms thin, folia- 
ceous fronds; ealicles small, 1.5®® across, stellate, scattered, scarcely 
seriate, collines low, rounded. Similar to var. rf, but foHaceous. 

The relations of Lamarckij which Vaughan refers here, have been 
discussed under frag ills (p. 144). If it really belongs to agaricites^ 
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which I doubtf it should receive the variety name Lamarcki (E. and 
H*) on account of its thin, pedicelled fronds and small calicles. 

A, frondoaa (Duch. and Mich.) Quelch, is also a doubtful form, 
which Quelch thinks distinct. According to Quelch it forms solid 
crests ; the collines are irregularly arranged, close, and not acute. 
The calicles have about ‘lo septa, seldom moi*e. This seems to me 
to be near Dana! of Edw. and H.szcrietuta Dana (our var. A), but it 
may not be the same as the type of D. and Mich. 

This common species and its varieties are found on the Florida 
reefs and throughout the West Indies to South America and Colon. 
From Colon I have n*ceived varieties d. They were all 

found in shallow water, under similar conditions. None of these 
forms have been found at Bermuda. A small form, near var. rf, is 
found at the Abrolhos ll<*cfs, Brazil, and a small, more nearly typical 
specimen near var. /f, from Pernambuco, is in the Yale Museum. 

Agaricia purpurea (1^.) Dans. 

Agaricia pvfpurea Le«., Mem. Mns Hist. Nat. Paris, vi, p. 2i0. pi. xv, ftg, H, 
ri, 6, c, 1820. Dana, Zo6ph., p. 340, 1840 (anifarial variety). 

i Myriedium Dnnai Duch. and Mich., OonUl, Antill., p. [81], 1860 (non Edw. 
and Haime). 

Plats XX VII. Fiourks 4, 4fr, 4h. 

This species usually forms broad, thick unifacial fronds, gener- 
ally attached near the middle or else partly encrusting. The fronds 
may be flat or cup-shaped. The collines are usually narrow, acute, 
short, and often irregular or reticulated. The calicles are large and 
open, deep, angular, often isolated, and deeply sunken between the 
sharp walls or collines. They are oblique and often so deep and 
curved that the wide bottom cannot be seen. The septa are thin 
and narrow, leaving a wide, open, eentral space, and wide spaces 
between them ; there are usually 24 to 30, alternately very unequal. 
^PI. xxvii, fig. 4.) 

In soetions a small, solid, papilliform columella is present in some 
calicles, and there are well formed tabular dissepiments in the thicker 
parts, which extend quite across the calicles. The common wall is 
very solid, but it has some radial, angular cavities in the thick basal 
portion near the pedicel. The costa* of the under side are slender, 
pretty even, and regular. 

This differs so much from the several varieties of atjaricites, 
described above, that it seems probable that it is distinct. It is 
remarkable for the large and very deep, open, angular calicles, sep- 
arated by rather thin, acute walls, and for the tabulate dissepiments. 
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The figured speoimeiiH are from Colon (Yale Mus.). They differ 
somewhat from Lesueur^s type, in the sisse and depth of the oalicles. 
This form may be distinguished as var. fmeolata Ven It was 
attached by a stout pedicel. No, 1201. 

Agarioia nobilis Ver., sp. nov. 

PMyeedium elephaniotus Edw. and Haime, Hist. Corail., ill, p. 74, 1860. 

(Syn. exoL, non Pallas sp.). 

Plate XXVIII. Fiourks 1, 2. 

Coral grows in the form of broad, rounded, thin, foliaoeous 
fronds, attached by a central pedicel. The frond may be fiat, or 
concave, or variously bent and lobed, but when young and normal 
it is round and cup-shaped or salver-shaped. It is very hard and 
translucent, so that though very thin, especially towards the mar- 
gins, it is stronger than most thin corals. The under side is finely 
and nearly evenly covered by fine costal riblets and stria?; these 
costse are finely granulated on their edges. 

The upper side is loosely covered with rather large, deep, ))romi- 
nent, appressed, stellate calicles. These are irregularly arranged ; 
many stand singly ; but most are in pairs, or series of three to six 
or more, in front of short, rather prominent, curved, obtuse-angled 
collines, having the longer proximal slopes concave and often lobu- 
lated, with swellings corresponding to each calicle. ^fhe short 
collines, when supporting one to three calicles, are orescent-shaped in 
outline, and look like curved brackets. 

The calicles are inclined strongly outward, except those near the 
center ; the central pit is rather large and deep, usually without a 
columella, but some of the calicles may have a small, solid, tuber- 
ouliform one. 

The septa are alternately larger and smaller ; usually there are 
30 to 4H in the larger calicles, of which 16 to 24 are much the 
larger and thicker. The summits are prominent and angular ; the 
inner edges of the outer septa descend abruptly, while those of the 
outer side are angulated at the top and concave above, and usually 
below, the angle. The edges of the septa are very finely serrulate 
or granulate. 

The aepto-costtfs are of variable length, but usually rather long, 
especially towards the margin ; their lengths are from 5 to or 
more, but mostly about 10'"*". lliey are regularly alternately larger 
and smaller, the larger ones being distinctly thickened, while the 
smaller ones are thin and much lower. Their edges are very evenly, 
microscopically serrulate or granulate. 
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Breadth of the type, which m a single frond, 4(>()'‘'”' by 1 50“’*” ^ 
thicknesH 5"*”* to 0.5“*"* or less; at from the edge, about 

thick ; diameter of larger calioles, mostly 4 to 0™"*. 

The type is from Turk’s Island, W. L (Mus. Yale University). 
It is a rare species in American collections. No. 850. 

This is, perhaps, one of the species that have been confounded 
under the name of eJephantotue Pallas, a very different East Indian 
species, and the type of Myeedium (see p. IM abov*i). The present 
species is destitute of the rough serrations and spinules of tliat species 
and differs in many ways, though it grows in a similar form. This 
may, however, be the elephaniotm Edw. and llaime ; but their 
synonj’iny does not apply to it. 

Whether this is the form united to A. frayiUs by Gregory under 
the name of dephantotua 1 do not know. Neither can 1 tell whether 
it be the dephantotm of PouriaR^s, or of V'aughan (op, cit., [>. ), 

for they give no descri}>tion8. But it is not the dfphantotua of 
Okcm, nor of Khrenberg, nor of Dana, nor of Esper. 

It is quite distinct from A, fragilia^ though it grows in similar 
shaped, thin fronds. But the fronds of this species are rnutdi larger, 
thicker, and firmer. The calicles are much larger, more appressed, 
more prominent jiroximally, and much deeper. The collines are 
much shorter, larger, higher, and much more irregular. The septa 
and septo-costa' arc also quite different. 

Sidaraitrasa aiderea (E. and Sol.) Blaiuv. 

Madrepora Ellis and Sol., op. oit., p. 108, pi. xLix, fig. 2, 1786. 

Afttrm eidetta Lam., Hist., ii, p. 267, 1816. I^sueur, op cit., p. 286, pi. 
xvi, fig. 14, 1820. Lamx., op. cit., p. 60, pi. xlix, fig. 2, 1834. Edw. ami 
Haime, Hist. CoralL, ii, p. 509, 1867. Gregory (p<ir«), op. cit., p. 278, 1895, 

Siderastrira ddrrea Blainv., op. oil, p. 886, 1880; Man. Aotin., p. 870, 1884. 
Edw. and Haime, Monog., p. 141, 1^9. Verrill, Bull. Mas. Comp. Zool., i, 
p. 65, 1864. Fonrtalks, Reef Corals, p. 81, 1871. Vaughan, op. cit., p. 62, 
1901. Verrill (part), these Trans., x, p. 664, 1900. 

Pavonia aiderea Dana, Zodph., p. 831, 1840. 

Sideraatrma grawiit Donoan, op. cit., p. 441, pi. xvi, figs. 6a, 6, 1868, fossil, 
(t. Vaughan). 

Plstk XXX , Fiovbxs 2, 3. 

This coral forms largo, compact, hemispherical masses up to 2 feet 
or more in diameter. 

The calicles are usually deep, narrow at the bottom, and larger 
than in either of the other American species (usually in greater 

diameter when full grown). Tliey are angular, mostly pentagonal 
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or hexagonal, usually with a definite, raised, aoute or subacute bound- 
ing wall between them, which may show as a thin sigzag line between 
the ends of the septa. Usually 8 or 4 rows of synapticulie show on 
each side of the wall, between the septa, with conspicuous loculi 
between them* 

The septa are in five cycles, the last cycle luring incomplete. 
There are usually, in well formed calicles, 50 t(» 04 septa ; the aver- 
age number being about 58. But specimens often occur in which 
the number seldom exceeds 48 or 50. 

The septa are finely serrulate and pretty even in height, though 
those of the different cycles can easily be distinguished by the gra- 
dations in breadth and thickness. 'ITiosc of the last cycle are thin 
and often bend toward and join those of the preceding cycle. The 
columella is small, at the bottom of a small central pit. It usually 
consists of about 8 to 6 unequal papill®. 

It is very common on the Florida keys and reefs and throughout 
the West Indies. Also at Colon, Col. (variety nitida ) ; and at the 
Bermudas (variety ?). It is hardy and can live in muddy situations, 
and where exposed at low tide, like A radians, though it seems more 
partial to the reefs. 

The Bermudian specimens that have been referred to this species, 
HO far as I have observed them, are not of the typical form, and may 
be an extreme variety of S, radians. The calicles are not so large 
nor so deep as in the Florida form, nor are the septa so numerous, 
(about 42-48). 

Var. nitida V., nov. Plate xxx. Figure 8. 

The Colon specimens (Yale Mus.) are convex, encrusting plates. 
ITjeir calicles are not quite so large as in the typical forms, and are 
much more shallow, while the bounding walls are less distinct, lower, 
and more rounded, so that the calicles seem less angular and more 
blended. The septa are numerous (about 50), crowded, and rather 
equal, giving the calicles a neat and even appearance. No* 1028* 

When well grown this species seems quite distinct from & radians. 
It has decidedly larger, deeper, and more angulaV calicles, which 
havju more elevated and distinct walls. Usually there are about 6, 
sometimes 6, calicles to 2 centimeters, when in rows. The septa are 
more numerous (usually 50 to «ft) and more equal in elevation. 

But impoverished specimens occur, which are not always easy to 
distinguish from some of the varieties of radians. 

For the reasons for retaining mderastrrna as the name of this genus, 
see above, pp» 88, 80. 
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8id«rMtraNk imdians (Pallas) Ver. 

Ifadrepora radians Pallas, Blench. 2k>oph., p. 822, 1766. 

Madrepora gakucea Ellis and Sol., Zodph., p. 168, pi. xlvii, fig. 7, 1786. 

Aafrea galax^a Lam., Byst., p. 871, 1801; Hist., ii, p. 267, 1816. Lesnenr, 
op. oit., p. 285, pi. xvi, 6g. 3, 1820. Lamx., op. oit., p. 60, pL xlvii, ftg. 7, 
1821. 

Astrea radtam Oken, Lehr. Nat., p. 65, 1815. 

A^trea (Sidsrastrea) galatcfa Blainv., Diet. Soi. Nat., lx, p. 835, 1880; Man. 
Actln., p. 870, 1834. 

radians Edw. and Hainie, Hist. Oorall., il, p. 506, 1857. Gregory, op. 
oit., p. 277, 1895. 

Sidenna geUaxm (pars) Dana. Zooph., p. 918, pi. x, figs. 12, 126, 12c. (Type 
examined.) 

Siderasti'aFa galaxsa Edw. and Haime, Ann, Bci. Nat., xii, p. 189, 1850. Pour- 
tal^ Heef Corals, p. 81, 1871; Florida Beefs, pi. xi, figs. 14*21, young, 
pi. XV, figa. 1*12, 1880. Qneloh, op. oit., p. 118, 1886. 

^altrasinm radians VerriU, Bull Mus. Comp. Zool., i, p. 55, 1864; Coral 
Beefs and Islands, p. 880 ; ed. 8, p. 421. Vaughan, op. oit., p. 61, 1901. 

Plate XXX. Figure 1. 

This ooral usually forms rounded spheroidal or hemispherical 
masses, which may become 12 to 15 inches (400 to 500”“”) in diame- 
ter ; but it is often encrusting, especially when young, and it often 
grows in broad irregular masses; not infrequently it is almost globu- 
lar and lies loose on the bottom, with caliides developed on all sides. 
Such loose masses are most commonly 2 to 5 incites (50-'125”’®) in 
diameter. They were doubtless all attached when very young, but 
perhaps only to small bits of shell, etc. 

The calieles are deep in the center and small, their diameter when 
full grown IS mostly 2,5 to 3.5®“*, the average size being about 3®®, 
rarely They are angular with rounded corners, and usually 

appear as if separated by thick walls, owing to the low rottiuled 
summits of the walls, which are, however, actually rather thin, with 
one or two rows of small synapticuls? showing on each side. 

The septa are decidedly unequal in width and thickness, those of 
the first two cycles standing out very plainly from the otlu^rs. They 
form three complete cycles, with j»art of the fourth cycle developed, 
so that the number is usually 3« to 40, in the larger ealicles, (rarely 
48). But the size of the oalioles and the number of septa vary con- 
siderably on a single specimen, according to the amount of crowding, 
or the rapidity of growth. 

The septa are closely arranged, with very narrow loculi. The 
larger ones are wide, broadly rounded, somewhat exsert, with all the 
edge pretty evenly serrulate, though the distal serrations are apt to 
be rather larger. The six primaries are distinctly larger than the 
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f»econdarie8, and those of each cycle arc successively narrower and 
thinner ; all are nearly straight and seldom united. The proximal 
half of the inner edge is nearly perpendicular, thus producing a 
deep central pit. The columella is small and ]>apillose. 

The polyps are hut slightly exsert ; the tentacles are small, short, 
cylindrical, or clavate ; they form several circles, and appear some- 
what scattered, those of successive cycles being in different circles 
and decreasing in sisse. 

But they are not bilohed, nor trilobed, as Agassiss and Pourtal6s 
supposed.* This appearance is due to a smaller one standing on one 
or both aides of a larger one, and close to it. 

The general color in life is dull gray, yellowish gray, ocher-yellow, 
or rusty brown, sometimes tinged with a purplish rosy tint ; the 
]>olypB are paler, with the Ups and tips of the tentacles whitish. 

This species, which is abundant at the Bermudas, is more hardy 
than most reef corals, for it can live and grow well in shallow water 
on mud flats, where it is laid bare by nearly every tide, and where 
most other corals would be smothered in the mud, though S, siderea 
and some forms of TsophyUia frayilis are usually found with it in 
such places. 

It is often partly buried in the white calcareous mud of the flats, 
and yet seems healthy there. It is also abundant in the small, shal- 
low pools left on the flats by the tide. But it is equally commoti on 
the reefs, where it often grows larger. It is also found well grown 
in Harrington Sound. 

Exposure to the dry air, or even to the hot sun, for an hour or so, 
does not kill it, if it be wet beneath. Probably its porosity enables 
it to absorb sufficient water to prevent drying up. 

It is equally common on the Florida reefs and flats, and through- 
out the West Indies to South America and Colon. 

The decidedly smaller si»e of the calioles, few'er septa, and the 
conspicuously larger primary and secondary septa serve to distin- 
guish this fi[pecies from S, siderea. 

But it varies oonsiderably in all these characters, so that some 
specimens may oecur that seem almost intermediate between the two 
species. In all such cases the average condition of the full grown 
calicles must be considered as of primary importance. 

* The observations of Prof. L, Agassis on the polyps of this genus, In 1850, 
and his figures In Florida Beefs/* pi, xv, figs. 1-7, relate to B, rcMtm, In my 
note on tills subject (these Trans., x, p. 554, 1900), I referred to it under 
8, si^srsa. But my studies of the polyps included both species. They are vefy 
similar, but 8, siderea has larger polype and more tentacles. 
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New biidH appear chiefly between the angles of the caliclos. 
Fission of the larger calieles occurs oeeasionally, 

Biderastrm atellata Yer. 

These Trans.) i, p. 352^ 1HB8. Rathbun, R., Amer, Naturadiat, xiii, p. 541, 
1879, (habits) Vaughan, op. cit., p. 62, 1901. 

Platk XXX. Figurbs 4, 5. 

This species is related to radiam and has the same ability to 
endure impure shallow waters and exposure to the air and sunshine, 
without injury. 

It is widely distribuU^d on the coast of Brazil ; Bahia, Abrolhos 
Beefs, etc*, — coll. C. F. Hartt ; H. Kathbuii. 

I have figured one of the types, from a photograph. No. 1404. 

Var. oonferta Yer., op cit., p. 353 

PnATB XXX. Figure 5. 

This peculiar Brazilian form has not yet been figured. Therefore 
I have reproduced a photographic figure of one of the types, — the 
extreme form. No. I4(i4f/. 

▲aieroMria Yprrill. 

This genus seems to bo related to Plesioheris Duncan.* 

Dana described in JH46 a rare, thin, laminar or foHaceous coral 
(Affarlcia planulata) that is the type of this genus. 

I have studied a fragment of the original tyi)e, which is hero 
figured (pi. xxvii, fig. H). No. 4309. 

The genus is remarkable for the low, reticulated collines, enclos- 
ing polygonal areas in which there are usually two or several stellate 
calieles. Each of these groups consists of a parent calicle from 
which the others around it liave been produced as buds from it. 
These calieles of a grouji are not at first separated by definite boun- 
daries, the costa? being continuous from one to another. Columella 
is a minute tubercle, or is lacking. Under side naked, finely striated, 
(^alicinal walls solid. Synapticula and trabecula^ few or lacking. 

The type of that genus {Mfendroaeria ArutiraliijB Bouss., from 
Australia) is a convex, gibbous, encrusting coral. But as both 
encrusting, massive, and foliaoeous species occur in allied genera 
(jftiuonfa, Agaricic^y etc,), it is possible that they might also occur 

* MmandtoaerU (par#) Bonsteau, Yoy. Dumont d^UrvUle, Zool., v, p. 121, 
1854. Bdw. and Haime, Hist. Condi., iil, p. 61, 1860. PUntioaerU Duncan, Jour. 
Linn. Soo., Zodl., xvii, p. 809, 1888 { Revision Soler. Zoantb., op. oit., xviii, p. 
181, 1884. 
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in this. But the type of PleeioeerU has distinct synaptioula and a 
well developed papillary columella, which are not found in our 
genus» 

The resemblance to the fossil genus Oroaerie* is very close, in the 
form and mode of grouping of the ealioles, and in the low, irregular 
oollines, as well as in the foliaoeous form of the coral. But Oroaeria^ 
according to Duncan, does not have solid mural and oolline walls, 
these parts, as seen in sections, being trabecular. Were it not for 
this character, I should have considered this coral a living species 
of Oroaeria or ComoaerUy which it certainly closely resembles. 

The grouped arrangement of the caliclos is somewhat like that of 
Polyaatra renoaa Ehr.,f p. 106, 1H74, but the latter seems to form a 
massive, astreiform coral. It is, however, only imperfectly known, 
the description being very incomplete and without a figure. 

The form, general appearance, and the characters of the septo- 
costae are somewhat like those of Paehyaeriay but the latter does not 
have stellate calicles and its collines are much larger and more 
regular. 

Aateroaeria plmaulata (Dana) Ver. 

Agiarieia (Mycfdia) plamlata Dana, Zo6ph., p. 888, 1846. 

AgaHctaf ptanulata Cdw. and Haime, Hist Coral]., iii, p. 84, 1800. 

Astaroaeriit planulata Yarrill, in Dana, Coral Islands, ed. i, p 888, 1878, sd. 

8, p. 424, 1890. 

Platb XXVll. FiGuaa 8. 

The type specimen was a broad, thin frond, half a line thick, 
attached only at one point. Dana states that it was in the Museum 
of the Lyceum of Natural History, Utica, N. Y. 

A fragment of this specimen, used by him for figuring the details, 
and now preserved in the Yale Museum, affords the following 
descnption * 

The calicles are polygonal and very shallow or superficial, being 
only slightly concave, except at the minute central pit, which is 
deep ; they are about 4 to 4.5®® abroad when full grown, but many 
are only 2 to 2.6®®. They are often placed singly, with a slightly 
raised solid wall over which the septa are confluent and in part 

* Oraaerin IDdw. and Halme, Pol. Fota. Palisoz., p. 180, 1861 ; Hist. Corail., 
li, p. 78, 1860. 

f This genus is probably identical with Tkhoaaria Qneleh, (Ann. and Mag. 
Nat. Mist., xiii, p. 295, 1884). The type of the latter is an astreiform coral 
from the Biji Islands. 
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geniculate ; many are in paira, either equal or unequal, due to 
immediate budding ; otl)er<§ form small groups of three to five, 
evidently resulting from budding from the larger one of the group. 
Such groups are surrounded by low, solid, reticulating colhiies, only 
a little larger than the walls around isolated calicles, and arranged 
without order. Rarely the calicles are in short rows of three or 
more. 

The septa are numerous (24 to 30), very close, thickened, espec- 
ially towanl the inner ends, and closely, finely granulated or crispate 
oil the sides, as in Vadiyserie ; their exposed, nearly horizontal 
edges are minutely and roughly serrulate or granulate, but the inner 
ends of the larger ones descend nearly perpendicularly at the minute 
central pit, and this ])()rtion, as seen in section, is rather rt*gularly 
and finely serrulate, llic septa are very unequal and form four 
[ireity regular cycles, sometimes with some of a fifth cycle. The 
jirimary and secondary ones are decidedly larger and thicker than 
the others and most of them reach the central pit, but the secon- 
daries are a little the shorter and thinner ; those of the third and 
fourth cycles arc successively shorter ; the smallest are very short 
and extend inward only a short distance in some of the systems, but 
are often quite long and curved in the lateral systems. All the 
septa rise to about the same level. The columella, when present, is 
a minute solid tubercle, or sometimes two. 

The under side is naked, with small concentric undulations, and 
also with shallow radial valleys, between which the surface is 
slightly convex ; these convex parts are covered with fine, divergent 
radial stria?, which run obliquely to the valleys on either side in a 
fan-like manner. 

These costal striae are only slightly raised, closely crowded, and 
distinctly granulated. In v>ertical sections the coral is nearly solid, 
except close to the upper surface. The intersoptal spaces fill up 
very quickly with a solid deposit and the interseptal walls are thick 
and solid. 

The original type, ai^cording to Pana, was a thin frond ten inches 
broad and one-eighth of an inch thick. Thickness of the fragment, 
described above, B to 5®“. llic habitat is unknown, but it is prob- 
ably Indo-Pacific. 

Tlie Mernlina ampliaia (E. and Sol.) Ehr* was included in tbe 
West Indian fauna by Duoh. and Mich. (op. cit., p. 80, 1800), but 
not as from personal observation. It is found only in the Indo- 
Pacific region, like all the other species of the genus. 
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Family Poritito Dana, 1846. 

Poritma (Bubfamily) Bdw. and Haime, Oorall., ill, p. 178, 1860 

PoriUdoe Verrill, these Trans., i, p. 508, 1867. 

Corals very poroUR, branched, encrusting, lobulate, or massive, 
increasing chiefly by budding. Calieles mostly small, shallow, stel- 
late, circular, or angular, usually all of one kind, closely united, or 
not separated by much cmnenchyma, sometimes without evident 
walls. Septa more or less perforated, or fenestrate, often imperfect, 
mostly 12 to 24. Pali often present. DissepimeiitR few, sometimes 
tabulate. The calieles are generally all equal, but in some fijM^cies 
of Poritss a few larger ones, with more than 12 septa, appear irregu- 
larly and may divide by fission. The branches do not have a large 
leading or axial zo6id. Polyps much exsert in expansion. Tenta- 
cles 12-24, rarely more. 

Poritea polymorpha Link. 

Madrepora ponton {pars) Pallas, Elench. Zo6ph., p. 824, 1766. Llnn4, ed. 
xii, p. 1279, 1767. Ellis and Sol., p. 172, pi. xlvii, figs. 1, 2, 1786. 

Porifes polymorphus Link, Besoh. Nat. Saniml , Rostock, p. 162, 1807. 

PanUs (ilamrta Lam., Hist. Auim. sans Vert., ii, p. 270, 1816. Dana, 
Zodph., p 654, 1846. Edw. and Haime, Corail., iii, p. 174, 1860. Ponrtalks, 
Florida Reefs, pi. xii, figs. 4* ** 6, 1880. Rathbtin, Proo. 17. S. Nat. Hub., x, 
pp. 866-861, pi. xvi, pi. xvii, fig. 2, pi. xix, fig 1, 1887. Gregory (pars), 
op cit., p 282, 1805. 

Pbritss poriUs Vaughan, op. cit., p. 78, 1901. 

Pi^TX XXXI. Fiqubxs 8, 8a. 

The above synonymy includes only the leading references to the 
more typical form generally called P, olavaria Lam. Mr. Gregory 
has given a very full list of references to this and the other 
branched forms of West Indian Porites, all of which he masses 
together under the name of P. elavaria. Mr. Vaughan (op. cit, p. 
78) also gives some additional synonyms and localities.* No doubt 
too many “species” have been named, but I very much doubt 
whether they should all be united into one species. However, I do 
not propose to discuss that question at this time. 


* Mr. Vaughan states that he has examined the type of P. wdifsra Xluns., 
and found it identical with P, elavaria. He thinks, like Rehberg, that the looality 

** Bed Sea ” is dne to a wrong label. He also unites P, valida Duoh. and Mloh. 
with this speoles. 
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But, M having an important bearing on the subject, I will state 
that while clavaria (auth.), growing in irregular, stout-branched 
<*IumpB, is abundant at the Bermudas, in a variety of stations, both 
in shallow water and on the reefs, and also in Harrington Sound, 
P. f areata haa never been found there by me, nor by others so far 
as I can learn. This would certainly indicate that the latter is a 
^hstinct species, with a different physiological nature, or with a differ- 
ent embryology. It either requires warmer water, or else its free- 
swimming larvtt^ are too short-lived to reach the Bermudas in the 
north w^ard currents. Were the two forms the same species, differing 
merely in form of growth, due to environment, they should both be 
found at the Bermudas, for the conditions are varied there. 

Mr. Richard Rathbun (op. cit., 1H8T) has very fully described and 
figured most of the various varieties of these two species. 

As for the name of this species, I cannot follow Vaughan in 
adopting Poriies porites for it, for such a course would be contrary 
to the ordinarj^ principles of elimination, which he, himself, employs 
in similar cases. 

It is true that Pallas and all writers previous to Link (I807) 
included nearly all the species of Porites thou known under the 
name Madrepora porttes^ which ivas a collective or gouerio group. 
Esper eliminated one sjiecies as M, conglomeratay and another as M, 
itrenosa. Link eliminated another, the present form, by naming it 
polymorphvs. Therefore, the sjiecific name porites, if used at all, 
should be applied to one of the remaining sjiccies of those mentioned 
bv Pallas, as varieties.* 

* Falliui mentions Jimt in his description (p. 824) a massive, (dbhous species 

massie, gibb*, tuberosa?, tniiioatm,” and on p. 825, “ Not®,” he speaks first of 
^^massas informos, gibbas,” ex India,” with stars subequal to those of Afod, 
OrbiveUa annularin. 

This East Indian, gibbous, massive species, with large stars, was, without 
much doubt, a /fWnnsa, probably R, caticuiariB (I^m.) E. and H., but possibb' 
the Chinese and East Indian form named R, lA/gmien E. and H. (diameter of 
oalioles which may not be distipet from the former. 

Therefore, it seems to me best to restrict poritesy as a speedes, to the former 
and call it Rhodarera poHfes, thus avoiding the repetition of poriU$ and con- 
forming with the principle of recognizing prior eliminations at one and the 
same time. None of the siiecies of tme PoHtes have the stars” much more 
than in diameter, rarely 2«'"‘. 
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Porites avtsreoidM Lam. 

Madrepora potiftA (par 9 ) PallaB, HUenoh. Zo6ph., p. 824, 1766. 

Poritett astrfoidea Lam.) Hiat. Anim. aana Vert., ed. t, il, p. 269, 1816; ed. 2, 
ii, p. 486, 1886. Lainx., Exptw. Meth., p. 651, 1824, (non Ehr., 1884). 

Poritett aetroideH LeanexiT, Mem. Mua. Hiat. Nat , raris, vi, p. 287, pi. .\vi, 
flg. 16, 1820. Edw. and Haime, Hiat. Oorall., iii, p 178, 1860. 

Porifen OMtrotsoides Dana, Zodpb. U. S. Expl. Exp., p 561, 1846. Verrill, Bull. 
Mua. Comp. Zodl., i, p. 42, 1864. Pourtaliw*, Reef Corala, Mem. Mne. Comp 
ZoOl., ii, p, 85, 1871 ; Florida Reefa, pi. xvi, figs. 1-12, 1880. ^ueleh, Voy 
Chall., xvi, pp. 11, 13, 182, 1886. Ratbbnn, Catal., Proo. U. S. Nat. Mns., 
X, p. 854, 1887, Gregory, op. oit., p. 284, 1895, (synonymy). 

Porites BvpeTfioialin, P. ineeria^ P. GuadatupensiSy and P. afjarinm Dneh and 
Mioh., Corail. Antilles, pp. [83, 88] 8*58, 859, 1860 (t. Vaughan fi«om types) 

NeoporiUn HMom/ts, N, euperfleialis^ N. OuadahipenaiB^ JV. agaricnn^ S. (neerta 
Duch. and Mioh., Supl. Corall. Ant., pp. 191-193 [97-99], 1866(t. Vaughan 
from types). 

Neoporiteg Michelini^ N. agtrofoides, N, gubtiha, and Ooamoporiteg tirvi(faia 
Duch. and Mich., op. oit., pp. 192, 198 [98, 99], pi. x, figs. 7-10, 12, 16. 
1866 (t. Vaughan, but types not examined). 

Poritea Coltegniana Duncan, Quart. Jour. Geol. Soc. Loudon, xix, p. 487, 
1868 ; xxiv, p. 25, 1868 (t, Vaughan from types, fossil). 

Poritea aatreoidea (para) Vaughan, op. oit., pp. 74-77, 1901. 

FLaTK XXXI. FiatmK 4. 

This coral is encrusting when young, but it soon forms thick 
rounded masses, with more or less raised lumps or low nodules over 
the surface, but it never becomes branched. It may form masses i 
feet or more in diameter. 

When living its color is usually lighter or darker yellowish brown, 
or dull brownish yellow ; sometimes it is yellowish gray, or even 
bluish gray. 

Tbe oalicles are larger, deeper, and more distinct than in 
otavaria^ and their walls are higher, thicker and more distinct at the 
surface. The 1 2 septa are also more distinct and less porous. The 
columella is rather small and porous, often with a small, central, 
irregular papilla, which may be lacking and is easily broken. The 
interseptal loculi are rather large and deep for this group. Small 
paliform papiliie are sometimes present, but more often are absent or 
rudimentary. The inner tooth or lobe of the sept® is often very 
distinct, erect, and paliform. The upper part of the wall is thin and 
divided into small, rough, flat denticles at the edge, higher than the 
septa, but it becomes thicker and rather solid a little farther down. 

Welbformed oalicles are from 1.25 to L50®» in diameter ; when 
in series there may be about 6 to a centimeter. 
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' It is ftbundant both in shallow water and on the reefs at the Ber- 
mudas* It also occurs even in Harrington Sound. It is Mtill more 
abundant on the Florida Reefs and throughout the West Indies to 
^Oolon, Columbia. A variety occurs at Pernambuco, Brazil. See 
below, Revised List of Brazilian Corals. 

Quelch (op. oit., pp. 181, 182) has recorded two of the forms 
described by D. and Mich., as from the Cape Verde Islands. But 
the identity of his forms needs confirmation, by comparison of types. 
The descriptions and figures of D. and M. are too poor for det€*r- 
mination. 

I am not at all sure that all the forms described by Duch. and 
Mich., and referred to this species by Vaughan, are one species, 
though 1 have placed them among the synonyms on his authorit3\ 
If his opinion lie corr<H‘t, then this species is more variable in tlie 
Antilles than it is at the Bermudas and Florida reefs, from whence 
I have examined large series. 

There can be no doubt, however, that thoy have made too inanj^ 
species, by far, in this group. 1 have seen only two or three forms 
that could be recognized even as varieties, and doubt if more than 
two massive species are included in their list, even if all be not forms 
of P. (Mtreoides. 

But I believe that Mr. Vauglian is wrong in uniting JK solidtt 
Ver.srP. VerriUii Rehb. to this species. Possibly he has not seen 
the true P. VerrilHiy for both species o<Hrur on the coast of Brazil. 

]Poiltea Ysnimi Behb. 

JP^ritAs $ohda Veirlll, these Trans , i, part 2» p 358, 1868.* Rathbun, op cii., 
p. 865, 1887, (non Forskal, sp., 1775-^P. Bolida Klunz., p 42.) 

JPoriUfi VerritHi Rebbeig, Abh Naturw. Ver., Hamburg, xii, p. 48, 1882. 
Vaugbaa, op. oit, p. 76, 1901. 

Platb XXXI. Fiomwc 5. 

Mr, Vaughan (op. cit.) considers this only a form of P. astreoidre^ 
but as the latter occurs with it on the coast of Brazil, he may not 
have studied a gotmine example, I believe they are quite distinct. 
I have, therefore, figured a portion of the original type. 

*The PoriteB aoMa (Forsk.) KI*., from the Red Sea, is a difleretit, «oUd, 
xussdiTS species, of which the Yale Museum now has an authentic example 
Hie Use of the same name for the Brasilian coxal was due to an oversight, on 
my part, in overlooking Forakal^s name,'-»not to any intention of uniting the 
two species. 

Ooirif. Aoan., Vol. XI. 11 BxcxxBxa, 1901. 
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Thifi coral is much heavier and more solid than 1\ aetreoidee. Its 
calicles are larger and deeper, and separated by thicker, more prom- 
inent, and more solid walls. The details of the oalicles are also 
different, as best sho^^u by enlarged photographic figurfs. 

The 12 septa are well developed and wider than uauaL The colu- 
mella is large, nearly solid, and usnally has a central tubercle. Pali 
are rudimentary or lacking. 

That abnormal or imperfectly developed oalicles of J\ aetreoidee 
or J\ clmmria (auth.) may resemble normal calieles of this or other 
species, is not sufficient proof that they are identical, as Mr. Gregory 
and Mr. Vaughan seem to think. 

If we should use this as a crucial test, then all known species of 
Poritee could be leunited into one polymorphic species, for all sorts 
of variations of this kind can be found in every species of the genus. 
The same is true of many other genera of corals, e. g. Madrepora^ 
Acropora V,, where the existence of imperfect or unusually formed 
calieles is a feature found in most of the 200 species. 

The only reasonable way to group such corals into true species is 
to compare calieles that are normally and naturally developed, and 
those that are fully grown. Starved specimens or calieles, and those 
that are dwarfed or abnormal from other unfavorable conditions, are 
very liable to mislead, in this and many other genera, and should not 
be made too much of. 

So the average size of wll-developed calieles is generally charac- 
teristic of species, even though the dwarf calieles of one might not 
exceed the average calieles of another. The same rule will apply to 
all other characters, for all the characters are variable. 

According to Mr. R. Ratbbun, this species is common on the coast 

of Brazil, from Parahyba do Norte to the Abrolhos Reefs, and is 

abundant at Pernambuco. But perhaps part of his specimens were 

P, aetreoidee^ variety. See p. 161. The type was from the Abrolhos 

Reefs, — coll. C. P, Hartt. No. 4639. 

* 

Poritea Pranneri Itathbun. 

P^riUn BrawMH Bath., Catal. Forites, Free. U. 8. Nat. Mus., vot. x, p. 856, 
pi, xix, flg, 8, 1887. Vatighan, op. cit., p. 77, 1901. 

PtaTS 3CXXI. Fiotntm 8, 6a. 

* Two Brazilian specimens in the Yale Museum agree well with Mr. 
Bathbun’s description. They are regularly and evenly rounded, 
very porous masses, formed by a thick encrustation over other species 
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6f dead rounded corals {Mmandra oonferta in one case), but they 
ahow no trace of branching. 

Tlie oaiiclea are unusually small and shallow, nearly unifomi in 
size, mostly closely crowded, polygonal, and separated by thin 
fenostratod walls. The septa are 12 narrow, thin, roughly eehino- 
lacerate and fenestrated, often a little 6xsei*t ; their inner edges unite 
to a wide columelliform ring, leaving a circle of very small loculi ; 
in the center of the ring-like columella there is a small pit. The 
pali are very slender, erect, lacerate, mostly 3 to 5, sometimes 0 ; 
frequently all are absent or broken off. 

The whole surface of the coral has a delicate, lace-like appearance, 
owing to the uniformly small size of the calicles and the thinness 
and porosity of the walls. 

The masses arc 3 to 5 inches in diameter ; breadth of the calicles 

O. y to 1.2**’"*, mostly about 1*”*® ; W’ben in rows there may be 9 to a 
centimeter. 

Parahyba do Norte and Pernambuco, Brazil, — R. Rathbun. Our 
specimens are from Pernambuco, — coll. C. F. Hartt. No. 4552. 

Mr. Vaughan suggested that this might be a young stage of 

P. elavaria. To me they «(*em to be perfectly distinct. 


Family AoropozidsB Vcr., uom nov. 

Madrepondae Dana, ZoOph., p. 481, 1846. 

Mad’t'ffpondop {para) and Poritidce (para) Edw and Haime, Corall., in, pp H9, 
257, 1860. 

Madrepor%dia Vorrlll, these Trans , I, p. 501, 1867. 

Corals very porous, usually branched or foliaoeous, sometimes 
lobed or massive, encrusting when young, increasing by budding, 
rarely by fission. Cmuencbyina abundant, porous, often spinulose. 
Corallites cycHndrical, small, generally of two sizes, which may 
differ in structure. The larger ones may form the terminal or 
parent oalicle of the branches, or occupy only the upper side of 
foliaceous species. 

Calicles small, deep; septa usually 6 or 12; sometimes more in 
larger sporadic calicles; usually continuous, but perforated. Dissepi- 
ments few. Polyps much exsert in expansion ; tentacles slender, 
tapered, generally 12, rarel/more. 

The genus Acrc^ora is the only one in the West Indian fauna, 
where it has but one species. Montipora and Annaroj)ora are 
wholly ludo-^Paoiflc; the former has about 100 species. 
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Acxapam Oken (restr ). Type, A. murUata* 

Madrtpora (pan) Lam., Syat. Atilm., p. 871, 1801 (non Llnn^, ed. x) Lam , 
Hiit Anim. a. Vert., ii, p. 277, 1816. Dana, ZoOph., p 485, 1846 Edw 
and Haime, Hiat. Corall., iii, p. 182, 1800 (non £hr ) 

Acropom (para) Oken, Lehr. Natnrg., p. 66, 1815 (type, 8d ape^iea—A tnnrt- 
cata) 

Beleropara Ehr., Oorall Kothen Meerea, p. 888, 1884 (non Blainv , a Polyaoan) 

Ifodrepora Rathban, R., Oatal Oentts Madropora in U S Nat Mna., Proc 
U 8. Nat Mna., vol. x, pp. 10-19, 1887 Klnnz , CoraU Both Meerea, li, 
p. 2, 1879. 

Mtudrepora Brook (with ten anbgenera), Cat Mad. Brit. Mna , i, p 22, 1898 

laopora Vanghan, op cit., p. 68, 1901 

On pp. 110-118 I have diHouaacd the uae of the name Afadrepora, 
and its inapplicability to this great genus for which it has so long 
been used, if we are to follow the strict rules of priority and go 
back to ed. x of Linnu. 

The 8ub.stitute-name that has the prior claim for adoption, and 
which seems available, is Acropora Oken, 1815. This originally 
included three generic types. The Ist is Pocillopora damicorfda ; 
2d is a Poritea ; 8d is A, muricata (L.). 

The first two having been eliminated by Jink and Lamarck, 
Acropora can be restricted to the third species, which is the true 
West Indian muricata, 

Vaughan used the much later and objectionable name laopora 
Studer, 1878, originally applied to a small section of the genus in 
which the axial oorallites are indistinct or clustered. This js so 
exceptional a character that the group may hereafter be separated 
as a genus, Ileteropora Ehr. was j)reoccupied by Blainv ille. 

The most prominent character of the genus ^^cro^orr« is the exist- 
ence of a special axial oorallite, at the end of each branch, usually 
larger and more symmetrical than the radial oorallites that bud out 
from its sides and cover the lateral surfaces of the branches. 

The latter are various in sha{>e, but are nearly always more or less 
one-sided and bilabiate ; except a few that are to become axial eorai- 
lites of new branches. 

On the under surfaces or on the bases of the branches, or in 
crowded positions, where the conditions are unfavorable, their prom- 
inent margins may be obsolete, or nearly so, or they may be wholly 
immersed in the cosnenchyma. 

The septa are usually in two cycles, those of the second cycle 
being smaller, and often rudimentary or lacking. In the lateral 
oorallites the directive septa are usually wider than the others. 
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Aeropora muxicftta (linn^) Ok«n. 

MilUpora murieata (par$) Linn^, Syit.| x, p. 792^ 1758. 

Mmlrepora unwneata {pam) Pallas, Elenoh. Zooph., p. 827, 1766. Linne, ed. 
xli, p. 1279, 1767. Esper (pars), Forts., i, p. 58, pi. 50, pi. 51. Lamarck, 

• Syst., p. 871, 1801. 

Acrfvpora m^ricaia Oken. op. cit., p. 66, 1815. 

Motfi^efitora oervicomin-^ M. prolifera^M. palmata^M. flabeUvni Lam., Hist. 
Anim. s. Vert., pp. 278, 281, 1816. Ditto, Dana, Zodpli. Expl. EJxp., 1846. 
Edw. and Halme, Hist. Corall., ili, pp. 186, 189, 160, 1860. Dana, Coral 
Islands, ed. Hi, pp. 99, 118, 124, 127. (Growth, etc.) Ponrtalte, Deep 
Bea Corals, pp. 83, 84. 1871; Florida Reefs, pi. xvli, pi. xviii, pi. xix, 1880. 
Gregory,. Ann. and Mag. N. Hist., ri, p. 20. 1900. 

Mailrtpora Hubmpuhn and Mrtdtepora peramph Horn, Proe. Acad. Nat. Sci 
Philad., 1860, p 485, (=s:var, palmata^ and a/ces anth., types examined) 

Madre^iora comuta and Miuirttpom Thamanana Duch and Mich., op. cit , 
1860, p. 82, (=var. Hurcvio-palmata and pci/iii«i<ti) 

if. f third D, and M., op, cit., p. 82, 1860, but not the figures, (=:var. proO/era, 
young or dwarfed). 

Mmirepom Mfxicana Rehb., op. cit., p. 88, pi. iii, fig. Ifi, 1892. 

Madrrpora mvrimta and varieties, Brook, Cat. Mod., i, pp. 23-80, 1898. 
Vaughan, op. oit , p 69, 1901. 

Madrtpom palmata Whitfield, Ball. Amer. Mas., x, p. 468, pi 3 yciv (A 
very large and fine example.) 

Plate XXXII. Fioube 1. 

The name morirata should properly be ivstrieted to this varied 
West Indian form, as has been done by Brook, Vaughan, and others. 

Thai the five nominal West Indian species : ceroicornh, j^roliferdy 
alcant palmata^ and JlaJl^elhimy formerly univeimlly believed to be 
distinct, are really only variations of one species, must now be 
admitted, in view of the more careful studies of larger series made 
during recent years. 

This view had been suggested several times, during many years, 
but Brook was the first modern writer to definitely unite them and 
consider them all varieties of mitrieata. My own experience had 
led me to the same conclusion some years ago, for I had seen many 
intermediate specimens.* 

* Gregory, in Ann. and Mag. Nat. Hist., ser. 7, vul. vi, 1900, p. 20-81, diH- 
senta from thia view, and objeota to the use of laaricafa for any American 
apaoiea. The American branched forms were, however, certainly included under 
murieata by Linn4, Pallaa, E^r, and all other early writers, and Brook had a 
perfect right to restrict it to the Atnerioan species. His usage must be followed, 
acconlisig to the ordinary rules of nomenclature. 
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The most remarkable specimen that I have studied is now figured 
(pi. xxxii, fig. 1). It is preserved in the Museum of Yale University. 

In most parts it is a typical specimen of variety palmata. But 
growing out of the upper side of one of its palmate fronds thert* is a 
cluster of typical branches of the variety proUfera, The two forms 
are in perfect continuity and there is no evidence of injury or other 
physical cause for this abrupt alteration in the character of the 
growth at this particular place. No. 6621. 

Many specimens of var. palmata have the distal ends of some of 
the fronds divided into digitate branches of variety prollfemy but 
in such oases the change is gradual. Such subvarieties may be 
designated as palmato-prolifera^ for convenience. 

Var, palmata^ when growing vigorously, often produces small, 
ascending, or incipient branchlets over the whole or part of its upper 
surface, which is then very uneven. Some of these branchlets some* 
times become 75 to 100“® long, and agree with proli/era. The large 
specimen from the Bahamas, in the American Museum, figured by 
Whitfield (op. cit.) ih one of this kind. I have named this sub- 
variety, mrculo-palmata. M. oornuta D. and M. seems to have been 
based on a specimen of this kind. 

Specimens intermediate between variety cervicornts and variety 
proUftra are to be found ih many American colleGtions, but I have 
never seen specimens clearly intermediate between palmata and cer- 
oecomw, though such probably exist. They seem to be the extremes 
of the variations in fonii. 

Variety ftaheUnm grows like palmata, but forms much thinner 
fronds than usual. 

Many specimens occur, especially in the Bahamas, intermediate 
between flabellum and prol\fera. In some of these there may be 
on one side of the same clump, broad froudlike branches of the 
fiabelliform type, while on the other side digitate clusters of pro* 
liftra may occur ; or a fiabelliform branch may end in free digita- 
tions ; or free branches, proximally of the proltfera form, may, 
farther out, coalesce into a fiat frond, and distally may again split 
up into prolifera branchlets. The American Museum, New York, 
has a good series of such intermediate fortos, from the Bahamas, 
(oolL R. P. Whitfield). 

For these intermediate forms, I use the name flabeUoproUf^ra, 
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Var. infundibulum Ver,, var. nov. 

This i« similar to palmata^ but it forms broad cup-like or funnel- 
shaped oorals with a nearly even rim, without prominent lobes or 
digitations. Florida Reefs, Bahamas, etc. 

Variety ahen (auth.,/ non T>^\\ei)=i}>eranipla Horn, is like palmata^ 
but with longer and iiarroaer, thick, digitate fronds. 

The n%me, M, dices, was first applied by Dana to K])eciinens said 
to have been collected in the East Indies by the U. 8. Exploring 
Expedition. I believe that these specimens arc still in the U. 8. 
National Museum, where I saw them many years ago, but without 
careful study. A careful reexamination of the tyj^es would be 
reciuired to determine whether they be identical with the West 
Indian form usually called alees. Possibly the locality given by 
Dana was erroneous. But he also gives special differences in the 
form of the eorallites, which he says are tubular and not narifonn. 
Therefore it seems best to use f^erampla for this variety. 


Var. columnaris Ver., var. nov. 

This variety forms large, cylindrical, or long-conical, tapering 
columns, sometimes 0 to 10 inches in diatneier at base, and i to 0 
feet or more in height, without branches. There is a large conical 
specimen from Cumaiia in the Mus. of Comp. Zoology. 

Varieties f>almata and dices z=zprrdfnpl(f groii to great size. The 
trunk may become to 18 inches in diameter, with the fronds 
spreading out to the breadth of 15 to 20 feet, and sometimes attain- 
ing a height of 16 to 20 feet or more. The broad, spreading fronds 
of adjacent trees of this kind may come in contact and partially join 
themselves together, so as to form large submarine arches. Div ers 
describe the appearance of such growths, when seen from below, as 
somewhat resembling the trunks and branches of large forest trees. 
(See also Dana, Corals and Coral Islands, ed. ii, pp. 120, 127, 1871 , 
ed. iii, pp. 126, 127, I 80 O 4 ) 

Var. eervioomis also grows to a large size, though much less mas- 
sive than palmala. Tree-like specimens are often 10 feet high and 
broad, but aie difficult to transport. The American Museum has 
three large ones from the Bahamas. They are about four to fiv e 
feet high and six feet broad, with the main trunk about three inches 
(75®'*) in diameter. The terminal branches are long and divergent. 
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round, 35 to 20«*« in diameter, regularly and gradually tapered^ 
often curved or even hooked^ They grow isolated on a bottom of 
Bhell-eand and mud, in 12 to 15 feet of water, near Nassau, N. P,, — 
coll. R. P. Whitfield. 

This species, in its several varieties, is abundant on the Florida 
Reefs and throughout the West Indies. It is also common as a 
fossil in the raised reefs of various islands. It does not occur at the 
Bermudas, nor on the Brazilian coast. 

It has been recorded from the East Indies, etc,, by Brook and 
others, but perliaps all such records are erroneous. I have seen no 
authentic example of either variety from the Indo-Paoific region. 

It does not occur at Panama, nor elsewhere on the Pacific coast of 
America. The ^enus is absent from that coast, except .1. mw/y (E. 
and HL), re<xirded from the Galapagos Is. 

Gregory (Ann. and Mag. Nat. Hist., 1900, pp. 20--31) gives details 
of the Indo-Pat*ific specimens, recorded by Brook, after an examina- 
tion of the types, and concludes that none of them belong to either 
of the West Indian varieties, but to distinct spocies. The Singapore 
specimen, referred by Brook to palmata (No. 4, 7, 24), may be 
the true alcea ot Dana. According to Gregory, it is distinct from 
palmata in its calicles and coenenchyma, but grows in the same form. 

The Madrtpora ethii^a D. and M. pip, cit., p. 82, 1860) seems to 
be a dwarfed or young, slender form of var, prolifera. But the figures 
referred to it (pi. x, figs. 7, 8) do not agree with the description at 
all. They appear rather to represent a MlUepora, 

This species, in all its diverse forms of growth, retains pretty 
constantly the characteristic forms of its axial and radial or 
lateral calicles, and the characteristic porous and 
roughly eohinulate texture of the camen<*byma. 

The radial corallites and their calicles arc 
larger than in most species of the genus, llie 
corallites are rather openly nariform or tubo^nari- 
form, oostato, and porous. The septa are well 
developed, the directives wider. The axial coral- 
lites are stout, tubular, usually much exsert, not 
swollen ; walls porous and strongly costate exter- 
nally ; oalioles largo, tubular ^ primary septa well tSts* e w* 

developed, subequal; secondaries narrower; the laHtmaretoosiui^ 
septa form a distinct, 12-rayed star. ^ 

KiiaarA4*-^^Bgs 51, Uue 8 from bottom, for Flaggs read Flatts,— *l^igs 128, 
line 17, for xxslli, fig. 4, rsad xxv, fig. 8. 

(For fsiplanatlon of plates, see end at Article IV. J 
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ziuAx Cobai, Faumjs. By A. E. Vbbbill. 

Platbs x-xxxv. 

f 

1 . — Characteristics of the Bermudian Coral FaunaJ^ 

Thb eoral-fauna of the Bcnnndas mn«t be regarded as a detached 
colony of the more hardy species that have migrated from the West 
Indies through the agency of the northward currents, by which their 
free-swimming larvro have been carried to these islands. 

Therefore the particular species that have become established 
there, have Wn determined l)Oth by the duration of their fret* larval 
stages and by their ability to endure the cooler waters of this area. 

It has been a process of natural selection, in this sense, though it 
probably has not yet gone far enough to diflFercntiate a single new 
si>eoies nor even any marked varietal forms.f 

Probably most of the 8fW‘cies have migrated directly from the 
Bahamas. How long a time is required for drifting objects to travel 
from the Bahamas to the Bermudas is not known. The distance is 
rather more than 700 miles, but any floating object would not tra\ el 
in a straight line, so that it would, most likely, travel nearly l,0oo 
miles in such a jouniey. At the rate of 1 mile per hour the north- 
ward drift would be 1008 miles in 42 days, or 720 miles in ;U) days. 
Probably the average rate of the current, in this region, may .not be 
much greater than this. 

^ After this article was in type I received the important report by Dr. T W 
Vaughan on The Stony Oorals of Porto Rican Waters (Bulletin U. S. Fish Comm 
tor 1900, ii, pp. with 86 plates, Pec., 1901). , Hence I am able to make 

me of it only by inserting, in the synonymy, references to it, and eaperially to 
the important plates, reproduced from photographs. 

But as Mr. Vaughan uses the same nomenclature and repeats the same argn- 
menSs to sustain his conclusions that he published in his preitadiag paper of 
1901 (Fossil Coiils of the Elevated Reefs of Curaooa, etc.), a better opportuiaty 
to refer to his work would have involved no changes in my own conclusions. 

f Two new species that I have now described from the Bermudas (Mvmh annev- 
Urns and Mussa (faophytl^) are not yet known froih the West 

Indies, but they will probably be found there when carefully looked for. 
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But if floating forms should escape from the western Bahamas 
and pass directly into the full current of the Gulf Stream, where the 
velocity is three to four miles an hour, a large part of the nortJhward 
journey could be made in a much shorter time. Then we may sup- 
pose that by eastward surface currents, caused by the prevailing 
southwest winds, such forms could easily be driven eastward from 
the Gulf Stream to the Bermudas. By this conrso it is probable 
that the journey might be mad€» in less than four weeks, under 
favorable conditions. 

That this course is taken by many forms of marine life is certain, 
for after every period of strong southwesterly winds large numbers 
of Gulf Stream species of animals are cast ashore on the Bermudas, 
especially on the southern side. Among these are Phynaliay the 
Gulf-Stream crabs and shrimp, etc. 

Probably the larval period of many corals is too brief to permit 
them to make this journey. Others may arrive there that arc not 
able to endure the low temperature of the water during the winter. 

Thus it happens that many of the West Indian genera and species 
are not found at the Bermudas. 

The absence of all varieties of Acropora {Madrepora) mnrioata 
is particularly noteworthy, for these ate among the most abundant 
and important of the West Indian reef corals. 

Other important West Indian genera that are lacking are Ool» 
pophyllia^ Mceandrma (s= Pectinia auth.), Dendrogyra^ Dioho^ 
cofmia^ JEusmillia, ^tephanoctenhy and SolenaBtrma, 

The absence of certain very common species of West Indian corals, 
and the presence of others of the same genera, is also noteworthy. 
Thus Mmandra diooia and M, {Manioina auth.) artolata are absent, 
while two other species are present in abundance. Agaricia agarU 
cites is absent, while A. fragilis is common. Porites fUrcalu is 
unknown, while P. polymorpha (ss davaria) and P. astreoides arc 
common. 

On the other hand, ^me genera and species appear to be more 
abundant than in most parts of the West Indies. Thus the subgenos 
iHophylliay BO abundant here, seems to be less developed elsewhere. 
The same is perhaps true of Otvilina and Madraois^ as well as of 
Agaricia fVagitis and Mcf^andra (Diploria) labyrinthiformis. The 
latter is here the prevailing reef coral, but it seems to be relatively 
less abundant in the West Indies. But Mr. Whitflold informs me 
that it is very abundant at the Bahamas. 
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Jiovised List of Bermudian Corah. 

KADBBFOBABIA. 

Family Maandiidi. Bee p. 65. 

Favidm Vaughan, Stony Coraleof Porto Rioan Waters, p. 802. 

Itofuidra labyrinthiformis (L.) Oken. See p. 70. 

Plate x, figubka 1-8; pl. xn, fig. 5. 

Common Brain Coral. Brain i^tofie. 

Very abundant on nttariy all reefs, except in Harrington Sound. 

Mseandra cerebrum (Eltls A Sol.) Var. See p. 74. 
riatyffyra vindu Vauglian, oil oit , p 806, plates ix-xiii. 

Plate x, no. 4 ; pl. xn, pto. 4 ; pl xiv, nos. 4, 6 ; pl. xix, fig. 7. 

Brain Coral. Brain Stone. 

Common on the outer I'eefs ; rare near the shores ; absent from 
Barrington Sound. 

Favia fragum (Esper) £. d H. Bee p. 90. 

Favia fragum Vaughan, op. oit., p. 808, pl viii, ftgs. 1, 2. 

Plate xux, figures 1, 2. 

Small Star Coral. 

Common in shallow water and on the reefs; also in tide-pools. 

Family OrbioelUdm. See p. 98. Vaughan, p. 800. 

Ortdoalla amtularla (£. & Sol.) Dana. See p. 94. 

OrMosAfa aeraporu Vaughan, op. oit., p. 801, plates vi, vii. 

Plate xv, nouRBs 1, la. 

Star Coral (with small stars). 

Outer reefs, not common ; rarely on inner reefe, (See figure 9, 
p. 173.) 

OrbioeUa oavemoaa (L.) Ver. Bee p. 102. 

Great Star Coral (with large stars). 

Outer reefs, near North Rocks, rare. 
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FleidMtrM €K>od«i Ver.^ Bee p. 106, out 1 

Plate xxx, namiss 1, la. 

J^matt^eyed Star Coral, 

Outer reefs, at North Bocks, rare ; Bailey Bay leefe, rare. 

Family Stylophoridie. See p lOS 
Vadraoia deoactia (Ly ) Ver See p 108, outs 2, 2a 

PlATF XIV, FIOURK 6 

Tm-rayed Star Coral, 

Outer and inner reefs, common; Harrington Sound, 0.5 to 2 
fath., not rare. 


Family Oculinidn. See p 110 
Ooulina (Lam., restricted), Dana (pars), £dw & Haime. 

Ivory Comfe.” 

The genus Ooulina is common at the Bermudas, and especially so 
m Harrington Sound, where it occurs in several forms usually (con- 
sidered as distinct species. 

During both my trips to the Bermudas I made large collections of 
this genus, in order to ascertain, if possible, the number of sjiecies 
and their variations. But I have not as yet had opportunities to 
devote the requisite amount of time to this subject. 

Some of the species of Oculma grow at considerable depths. I 
was told by fishermen that they had occasionally hooked up living 
branches from 20-25 fathoms, on the hard grounds outside of the 
outer reefs, but 1 did not see any of these specimens. 

It is certain that all the species are highly variable in general 
appearance, siae of trunk and branches, mode of branching, prom*^ 
inence and size of the oalicles, presence and character of the costal 
striations, amount of ccenenohyma, etc. The numbei- and character 
of the septa and pali and the size of the columella are also more or 
leas variable. Thus it becomes very difBcult to limit the species. 

I feel certain that too many species of Oculina have been recog- 
nized among the Bermuda corals, especially by Quelch, who records 
seven species. Apparently all my specimens can be arranged in four 
species, at the inost, and perhaps in three. Therefore I now give 
the following species only provirionally : 
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Ooulia* TftrieoM Iiesneor. 

OeuHna mricona Leu., Mem. Ma8« Peri*, vl, p. 391, pi. xrii, tig. 19, 1890. 
Dana, SSoOpfa. Expl. Exp., p. 67, fig. 98, and p. 894, 1846, type examined. 
Verrill, Bull. Muh. Comp. ZooL, iv, p. 46, 1864. Pourtal^, Beef Corals, 
p. 66, 1877; FloHda Beefs, pi. i, figs. 1-4; pi. ii, figs. 3, 4; pi. iii, fige. 8, 
9, 1880. Quelch, op. clt., p. 48, 1886. 

Plat* XXXII. Ftovium 9, 8, 4. 

Large Ivory Corah Tree Corah 

This is mu(>h the largest and finest species of Oculifia, as well as 
the most distinct, but it is comparatively rare, and not often found 
in very shallow water. 

It branches very distantly, in an irregularly arborescent manner, 
the few branches being usually crooked, rather long, and tapering. 
The main trunk may be W to 50***® in diameter ; many of the larger 
branches are 90 to 95®® in <liameter, in large iB|>ocim6U8. 

Figure 10. — a, OcuUna vancosa I^., 
tips of two brunches with polype 
ex^^ded, uatural slxe ; b, part of 
a oraneh, mere enlarged, after 
Sonrol, in Agasaiz, Florida Beefs. 

The camenehyma is abundant, very solid, whitp, and nearly 
smooth ill the trunk and larger branches, but it becomes small in 
amount on the tapering terminal branehlets, especially near the tips. 

The calioles are mostly of rather large size. The coralliies on the 
principal branches are usually mammiform, with large swollen basi»s, 
abruptly narrowing to the cylindrical distal portion, oftc^u with the 
summit and calicle somewhat contracted. But they may vary 
greatly in the amount of swelling of the base, even on the same 
specimen. In some cases the bases are very large and much swollen, 
so as to be nearly hemispherical and in contact proximally. In 
other cases they are much higher than broad, and subconical, but 
these may also be in contact proximally. On the under sides of the 
branches and in other unfavorable places, the calioles may be only 
slightly raised, and the swollen base may be wanting, or even 
replao^ by a slightly sunken area or fosse, surrounded by a raised 
border, as in 0. robueta Pourt. and some of the other species. 




Figure 9 — Orbicetla amittfavia 1). 
Group of caliol^M, Homewhat 
aularged, aftar Sours] . Both 
ftguraa from Webataria Intar- 
national Dictionary. 
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Oa the smaller braaobes and branchlets the swollea bases of the 
corailites gradually decrease in »i*e, till they may disappear. In 
such oases the distal corallites are cylindrical, somewhat prominent, 
and they stand at a rather wide angl^ to the branch, even to near 
the tips. But quite often the bases are distinctly swollen nearly to 
the tips of the branches. 

The costal striie are often well developed, about 24 in number, 
radiating on the sides, but often curving at the sutural lines, when 
the latter are distinct# between the bases of the corallitej. On the 
larger branches and trunk the costal striie and sutural grooves are 
often entirely lacking and the whole surface appears smooth. 



Figure ll.-^Oeutina varicoMa Les. Part of a branoh with the polyps expanded; 
much enlarged. From a drawing by A.. H. yerrill. 

The septa are mostly 24 to 86, varying in width and thickness 
according to the cycles. The 12 larger ones are usually distinctly 
thicker and wider than the others, subentire, and only ^ little exsort, 
broadly rounded at summit, thick at the walls. 

The pali are generally 10 or 12, rather small and thin, and not 
very prominent. The columella is of moderate sine and papillose. 

On our largest specimen there are several scattered, abnormally 
large corallites, having 40 to 56 or more septa. These are exsert 
and have large and deep calicles with narrow septa. Their calicles 
are 6 to 7®**" in diameter. 

The ordinary calicles are mostly about 2’75 to 3*50®**" in diameter, 
rarely 4®^®^, but on the thicker branches and trunk their diameter is 
often only 2®^*®, being smallest in those corallites that have very 
swollen bases ; these large bases are often 10 to 13®^*® in diameter 
and 6 to 8*®® high. 

Our largest specimen was ab<mt 400®® (16 inches) high, when 
entire. 

Bermuda, 6-12 fathoms ; in Harrington Sound, etc. Rare on the 
Florida Reefs and in the West Indiea 
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Vttr. ooiiigmi Ter.» nov. 

OeuHna fsarico$a, var , Puurial^H, Florida fieefB, pi. ii, flg. 8, 1880. 

Platb XXX. FiatTJiK 8. 

A remarkable variety, from Bermuda^ has large and very prom- 
inent conical corallites, sloping continuously from the margin of the 
calLcle to the base, with a smooth, even surface ; no costal strife. 
Their bases are in contact and they stand out at nearly right angles 
to the branch. The oalicles are small and contracted, rather shallow, 
with 24 thin, unequal septa, those of the third cycle being very 
narrow and thin. Pali small ; columella poorly developed. Only 
one branch is in the collection. A larger specimen has been well 
figured in the Report on Florida Reefs. 

Ooulina dilfhaa Lam., 1816. 

Otmiina dUJfiisa Dana, Zodpb., p, 897, 1846. Edw. &: Haime (par/t), Corall., 
ii, p. 107, 1867 Pourtalbs, Rt»ef Coralg, p. 65, 1877; Florida Reefn, pi. iii, 
flgs. 10-18, 1880 Quelob, op cit , p. 47, 1886, dosor. 

Oculina diffutta Vaughan, op. cit , p. 294, pi. i, figs. 5, lia, 1901. 

Joory CoraL JSush Coral, 

This is the most abundant species, both here and at the Florida 
Reefs. It usually forms densely branched clumps, with numerous 
slender ascending branchlets. But it also grows in open, arbores- 
oently branched forms. The calicles are rather large, usually ^ to 
4»m 1,1 diameter. The corallites are more or less prominent, becom- 
ing oblique toward the tips of the branches, but on the larger 
branches they may bo surrounded by a depression and outer ridge, 
or become oircumvallate. The septa are usually 24, rather narrow, 
little exsert. Columella well developed. 

OoidiA* pallans Ehrenberg. 

Oorall. Bothen Ksms, p. 79, 1884. Dana, Zofipb., p. 67. fig. 29, p 895, 1846, 
PourtaliMi, Beef Corals, p. 66, 1877; Florida Beefs, pi. iii, figs. 14-17, 1888 
Qti6lo>, op. olt , p. 48, 1880, (desor.). 

1^ Oculina spseiosa Edw. & Haime, Honog., p. 67, pi. ir, fig. 1, 1850; Hist 
Oorall., ii, p. 106, 1807. Queloh, op. oit., p. 60, (desor. and notes on the 
original ijpe, examined), 

looty Coral, 7Vce Coral 

This forms rather handsome arboresoently branched corals, about 
a foot high, with the branches rather few, long, divergent, and 
td]>6red» The corallites are of medium sixe, 2.0 to in diameter, 
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rather prominent, eomewhat enlarged proximally. They niwlly 
stand at a large angle to the branches. The septa are exsert, usually 
24 ; pali are not very well developed ; and the oolmnclla is rather 
large and papillose. 

It is common in Harrington Sound in 1 to 8 fathoms ; Bailey Bay, 
2 to 6 fathoms, etc. 

Ocixlina Vale&oiexmesi Kdw. & Haime. 

Mouog. OculinJdfle, p, 69, 1860; Hist. Corall., ii, p. 108, 1857. 

/ Ooulina Banhni Kdw. & H., Monog., p. 68 ; Hist. ComlL, ii, p. 107, 1857. 

t Oculina Bermudiana Bueh. A Mich., Sapl. Corall. Antilles, p. 162 [68], pi. x, 
figs. 1, 2 (poor), 1866. Queloh, op. cit., p. 51 (as Bt^niudett»i§). 

Platk xxxn, iriacBx 5. 

Ivor}/ Coral, Tree CoraL 

This species forms openly and irregularly branched, or rather 
straggling arborescent corals, a foot or more high, with the branches 
rather long and crooked. The larger branches are from 1 2 to 20®*® 
in diameter, in large specimens ; coralUtes mostly circumvallate. 

The distal coralUtes arc usually a'little prominent, but those on the 
larger branches and trunk arc mostly low, and scarcely exiert ; their 
bases are usually surrounded by a shallow, circular depression, out* 
side of which there is a wide and low surrounding ridge. The 
depressions and ridges are crossed by the curved, radial costal 
BtriatioDB. Common at the Bermudas, especially in Harrington 
Sound, 1 to 8 fathoms. 

The singular looking coral described by £dw. A Uaime as 
0. Bauksii may be only an older and more developed form ot this 
species, with oalioles larger and mpre deeply sunken in a fosse than 
usual, and with higher investing ridges. The locality of the type 
was unknowm, but it was from the collection of Sir Joseph Banka. 

Catesby (Hist. Carolina, etc., Introduction) states that he made a 
collection of corals in the Bahamas and afterwards presented them 
to Sir Joseph Banks, who was one of his patrons. It is probid>le, 
therefore, that this type was from the Bahamas. 

I hare seen a fine specimen, agreeing well with the original descrip* 
tion of JBankeiiy in ^e Amer. Mus. Kat. Hist,, from the Bahamas 
(coll, R. P. Whitfield), but have not bad an opportunity to study it 
carefully. 

I can find nothing in the brief description and poor figure of 
0. JBenmdieina by which to distinguish it from the present Species. 
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Oottlhui oorcmali* Qaeloh. 

Voy. Ohalldnger, xvi, p. 49, pi i, Agt 6-6c. 

li^ory Coral 

This b an openly branched arborescent species, with the branches 
long, often divaricate and contorted, spreading in all directions, 
seldom ooalescent. 

The most important character is the ooronadike, close group of 
12 erect, stout pah, which seem to Ik* rather more developed than is 
usual in any of the other species. Tlie columella is well developed, 
papillose. Septa 24, unequal, ver^” granulated, little exsert. Calicles 
distant, 2 to 3®*” in diameter. 

I have seen no specimens agreeing perfectly with this form, which 
may be a distinct species. But hi most respects it agrees pretty 
closely with some spocimetis of O, paldens, from which it may not be 
distinct. 

Family Xuasid» Seep 115. 

JiuMa Oken, Dana, See pp 115-*118. 128. 

ilfuMo Symphyltia 4- hophyllia 4* Myeetophyllta -f * Ulophyllia Edw. d: 

Haime, Hist. Ooroll , ii, 1857 

Cactm Corais, 

Since printing the previous article, I have had occasion to study a 
new species of Munea^ described Inflow, which is closely related, in 
most respects, to the typical species of hophyllia^ but yet it has the 
larger, oxsert, distal septal teeth and the distally thickened septa 
characteristic of Mm^a, See 6g. 12. 

In fact, it is truly intermediate between the two groups. 

Consequently I am now led to reunite them, together with Sym- 
pkyUia^ MyoetophyUia^ and ITlophyllia^ in the old genus Mums, 
But it may, nevertheless, be convenient to keep them in use as sub> 
ordinate groups, equivalent to enb*genera, or sections, that are not 
clearly limited by structural characters, such as should characterize 
true genera. 

Op pages 115, 116 (note) I have already stated that this would 
probably have to be done eventually. See also my remarks, below, 
on the Brasilian species (JIC tmui$epta and M, BraziUenaU)^ which 
are also connecting species. 

Xt is easy, also, to find in some calicles of typical laophyUim^ like 

fragiiUa^ septa that have the distal teeth larger than the rest. 

Com. Acau., Vol. XI. 12 Dxooxbxb, 1901. 
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SomethneB tbi« feature, in that species and others, mity be found 
characteristic of many entire calicles. It is then, scaroely more than 
a variable specific character in some species. 

In respect to the SymphyUia condition, I will add that I have one 
specimen of M. {leophyllia) fragilU^ from Bermuda, in which the 
six calicles terminate entirely distinct dichotomous branches, as in 
Jf. var. laxa. The oaiioles are partly isolated, partly under- 

going fission. There is no exotheca. 

As to UlophyUia^ I am in some doubt, for I have been unable to 
study more than a few specimens of that group. Other species that 
have been figured appear to differ more from Mmsa than those that' 
I have seen, and possibly some of them may be generically distinct. 

The Indo -Pacific species of Mfma (including Syuiphyllia^ typical) 
differ as a whole from the West Indian species in having broader 
and more exserl septa, with larger and usually broader distal teeth, 
and usually in having stronger or more spiniform costal teeth. ITie 
columella is also apt to be more lamellose. But all these parts are 
variable and do not present any tangible generic characters for sepa- 
rating them from the West Indian group. These last present a wide 
range of variation in the siae and character of the calicles and septa, 
and in their dentition. 

Kuaaa (gymphyllia) azmeoteiui Ter., sp. nov. 

PtAiv XXXV, Ttovtam 1, 2. 

Mo$e Coral Caotua Coral Tooth Coral (JBahamaa). Figure 

Coral massive, either pedioelled or broadly attached, more or less 
bemispberioal, up to 6 inches (150^^) in diameter, with the walls of 
the corallites united, to their snmniits, by costae and cellular exotheca, 
but nearly always showing a narrow groove along the summit. The 
proper walls are thin and solid. Calicles of moderate sise and deep, 
mostly in short, separate, lobuli^ series, with two to four centers* 
Many of the compound calicles have a stellate or rosette-bke form 
with three to six lobes, each of which has a calioinal center, which 
snrronnd a larger central one. In other places the calicles run 
together in sinuous valleys, which are then about 12 to 15^^ wide 
from wall to wall, but between the edges of the septa only 1 to 10"^ 
wide. The laigest calicles that are not dividing are nsually about 
X8 to 20®® across, rarely 25®“ ; depth of oalicle to top of wall, 
^12““. The septa are not very wide, but rather thick distally, and 
stvongly exsert i their summits are often wider than the middle pot* 
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tion, and rounded, bat many are narrowed and angular or subacute ; 
all are terminated by two to four, more commonly three, strong, 
sharp, erect teeth, giving the coral a rough and spinose appeai*ance. 
The inner edge is usually nearly, perpendicular and thinner, and 
is divided into a variable number, usually six to eight, of sharp 
spiniform teeth, usually pointing strongly upward* These teeth of 
the inner edge ar^ generally decidedly smaller, shorter, and thinner 
than the distal ones, but they are quite variable in size and form, 
and some of them are sometimes about as large and wide as those 
of the exsert portion, but not so thick. Sometimes they are all 
subequal, but in other places they are very unequal* See figure 12. 



Figure 12.— JUuMo anneeUns Ver. A series of outlines of the larger septa, 
from the tyj^e specimen, enlarged ; a, h, two septa with true Afussa denti- 
tion ; 0 , d, two septa with dentition of intermediate character ; e, /, two 
septa of the hcphyllia type , g, a, two septa from the outer side of marginal 
oalioles, to show the character of the costal spines. Drawn by A. H. Verrill. 

In the type specimens the septa are rather openly arranged, and 
separated by interspaces exceeding their own thickness. But in one 
example they are thicker and more crowded. They are unequal in 
width and thickness, according to the three or four cycles that they 
represent, those of the last cycle being almost rudimentary. There 
are usually seven or eight larger ones to 10“®* in the tyj>e. The sides 
of the septa are shaiply granulated. The columella is well devel- 
oped, trabecular, and covered with rough, irregularly divergent 
spines. 

The under side is strongly lobulated near the margin and naked 
for about 30 to 40"**® in the type, but much less in some others. The 
oostis are rather coarse, irregular, in some places having somewhat 
raised iamellie. with sharply serrate edges ; in other places low and 
Mbly toothed. 

Hamilton Harbor, Bermuda^ on the reefs. 
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This interesting species is represented hy three large specimens^ 
4 to 6 inches in diameter, with numerons calioles. They were 
recently found in a lot of unassorted corals colleoted in Hamilton 
Harbor by Mr. A. Hyatt Verrill, March, 1901, and hitherto over- 
looked. 

It is clearly a true Mussat as contrasted with laophyllia^ for the 
distal, erect, exsert septal teeth are the strongei. The complete 
union of the walls by exotheca would plac^e it in Symphyllia, if that 
group be recognized. 

It is more nearly related to Jf. {Symphyllia) rlgida Dana, of the 
West Indies, than to any other known species. Rut it has much 
larger calieles, and they arc compound and much lobulated, and 
rarely astreiform, as in the latter. The walls, also, are much less 
solid. It also has a general resemblance to ilf. {T$ophyUia) multi- 
forUf but the latter has thinner and more numerous septa, which are 
toothed as in licphyllia, and its calieles are smaller and more often 
isolated. 

Huasa (Xsophyllia) dipaaesa (B ) Ver Bee p. 118 

Pults xvni, Fzos 2, 5 , pl xix, nos 2, 8 , pl xx, fio 2. 

Jioae Coral, Cactus Coral, 

Occurs in the same places as the following ; common. 

Huasa (laophyllia) firagilia (D ) Ver See p 121. 

PxjkXB XVI, wos, 1, 2, PL xvn, fios, 1-7; pl. xvui, Flos 1, 6, 

PL xrx, Flos 1, 4, 0. 

Rose Coral, Cactus Coral, 

Outer and inner reefs and rocks, and on shallow flats, very com- 
mon ; Harrington Sd., common in 2-8 feet of water. 

Huaaa (Xaophyllia) multifiora Yer See p. 126 

Plats xx, fio. 1 ; pl, xzv, fio. 1. 

Outer reefs ; Serpuline atolls ; Hamilton Harbor, not common* 

The numerous other species of Isophyliia and LithophyUia^ 
recorded by Qnelob, are probably all varieties and young of M, f^ch 
gilis end M, d^moea* 
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Family Agaricid». See p. 189. 

Agaticia ftmgHiM Dana. See p. 142. 

PlJlT® XXVI, FIOURKS 

4 

IliU Cond. Shade CoraL 

Bermudas, on the reefs in shallow water ; (castle Harbor ; Har- 
rington Sound, 0.5 to 1 fathoms, common ; Florida and the West 
Indies, rather rare. 

Bideraatriia radians (Pallas) Ver. See p. 158. 

Vaughan, Corals Porto Hioan Waters, p. 809, pi. xv, pi. xvi, fig. 2, 1901. 
Plate xxx, fioubk 1. 

Star Coral, 

Bermudas, common, both on the reefs and in shallow water in all 
bays and sounds ; grassy flats of Long Bird Island at low tide and 
in pools, etc. Florida; everywhere in the West Indies and to Colon ; 
abundant. 

Sidaraatrita aidaraa (Ellis Sol.) Plain v. See p. 151. 

Vaughan, op. cit., p. 809, pi. xiv, figs. 1, 2, pi. xvi, fig, 1, 1901. 

Plate xxx, fioukeb 8, 8 

Star Coral, 

Bermudas, much less common than the last. Florida Reefs and 
West Indies ; Colon, etc. ; common. 

Family Poritidte Gray, 1840 Dana, 1846. See p. 158. 

Porites polymorpha Link. See p. 158. 

PoritsB poritfM (parses forma clavaria) Vaughan, op. oit , pp. 814--816, pi 
xxix, pi. xxxi, fig. 2. 

Plate xxxi. riuuREa 8, 8o. 

Bermudas, common on the reefs and also in the shallow bays, 0.5 
to 8 fathoms ; Harrington Sound. Florida and through the West 
Indies ; abundant. 

Porttes astreoidMi Lea. See p. 160, 

BoHUu autreoid^B Vaughan, op. oit., p. 817, plates xxxii-xxxiv, 1901. 

Plate xxxi, riovxEs 4, 4a. 

Common in shallow water and on the reefs, 0.5 to 4 fathoms. 
Florida and through the West Indies to Pernambuco, Brazil, 
abundant. 
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HTSBOOOSALXJA. 

FamUy lUUaporida Flem (jpan), 1828. Edw. wad Haime (para), Hist ConU , 

lU, p 224, 1860. 

XiU«pora alcicornis hmni 

Dana» Zo6ph.f p. 548, 1846 Edw & Haime, Corall , lii, p 828, 1860. 
Ponrtal^, Florida Beefs, pi xx, figs 1-6, 1880, excellent Quelch, Voy. 
Ohall , xvi, p 190, 1886 Vaughan, Corals Porto Bican Waters, p 818, 
plates xxxv-xxxvili ' 

Finger Coral. Sea Oinger. Ginger Coral 



Figure 18 -^MiUepera almcom%8 L 
Tips of branches, | natural sise After Sourel, in Agassiz. 

Abundant everywhere on the Bermuda reefs and also on ledges 
and rocks near the shore, in 0-5 to 5 fathoms ; Harrington Sound, 
0.5 to 4 fathoms. Abundant on the Florida Reeie and throughout 
the West Indies to Colon. Abrolhos Reefs, Brazil, (var.) 

Quelch recorded also M. ramoea Pallas (two specimens), and 
M. CartJi^iginieneis Duch. & Mick, as from the Bermudas. I did 
not find any specimens agreeing with either of these forms, which 
may be only growth-varieties of aleicor^ie. 

The following species, which are not reef -corals, were recorded by 
Moseley as dredged by the Challenger about the Bermudas. See 
vol. ii, part 7, pp. 188-184, 1880 : 

fCaryophyUia cylindracea Reuss. ; Moseley, p, 138.-435 fath. 

Axohelia dumetoea Duch. ; Moseley, p. 182.— 435 fath. 

Cladooora arbuacnla Edw. Sc H. ; Moseley, p. 184.-485 fath. 

BathyactU aymmetriea Moseley, p. 386, pi. xi, figs. 8-9a.— 32 falb. 
and 1075 fath. 

jOeUoeyathue italieue Edw. Sc Haime; Moseley, p, 145, outs.— 
1075 fath. 

CmryophyUia communis Moseley, p. 185, pi. i, figs. 4-5aa— 090 
fath, 
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MadraeU aapertda Edw. & llaime ; Moseley, p. 182. — On South- 
west Bank, 30 fath. Si^e p. 109, above. 

Mr. G. Browne Goode, in a letter in 1877, mentions finding a 
small Antratiffia at the Bermudas. The specimens have not been 
found in his collections. It may have been A$irangia BofUaria 
{I.<es.) Ver., which is common in the West Indies. 

2. — Characteristics of the West Indian Coral Fauna. 

The coral fauna of the West Indian area is remarkably uniform 
from Florida and the Bahamas to the Lesser Antilles and the coast 
of Veneauela, and to Colon. The Florida reefs and keys, so far as 
known, laek a few sjiecies that are found in the Bahamas and furthoi 
southward. But this may be due to the much grt»ater difficulty in 
making collections on the outer reefs of Florida, as compared with 
those of the Bahamas. Still the list of Florida reef-corals published 
by Poiirtal^H (Mem. Mas. l^omp. Zotil., ii) includes nearly all the 
important West Indian species, though some that are abundant else- 
where seem to bi‘ rare on the Florida Reefs. Among the larger 
Bahama species, not yet known from Florida, are Dendrogyra 
oylindrus^ Stephanoctenia intersepta ^ Sohnastreea hyudee., Plesias 
irma Goodei, Mussa rigida^ Agaricia c^^assa. But it is probable 
that all these will eventually be discovered there. 

The lists of species known from Colon an<l Cumana ai*o probably 
very imperfect, as they represent only a small amount of collecting, 
but they include most of the ordinary West Indian reef-corals. 

At Curacoa the coral fauna is known to be essentially the same as 
in the Bahamas. The same is true of St. Thomas and Guadaloupe. 

The West Indian coral fauna is, howe\er, totally distinct from 
that of Panama and the Indo*Pacifio region. Not a single species 
is positively known to be common to the West Indies and either of 
those regions.^ 

With the coral fauna of Brasil there is a direct relationshij) 
Apparently a few of the species are also closely related to, and pei- 
haps identical with, those of the easteni Atlantic.'*' 

^ Qusloh (Voy. OhallSugst, xvi, pp 91, 99) records ManiHna areolata from 
10^ fath., ojff Oape of Good Hope, and Favia ftagum from the Azotes, on the 
shorn. He also reoordi (|^. 181, 183) from the Oape Verde Islands, two of the 
nominal West Indian forms of deeoribed by Huoh. A Mioh , but the lat 

ter are abeolutely indeterminable without comparison of the types. His species 
may be quite dfiferent. 
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This 10 not surprising, for various West Indian molluscs and 
eohinoderms, and some gorgonians, etc., are known to occur on the 
E. African coasts. 

With the Mediterranean fauna there is little resemblance, but the 
genus Ctadocora is found in both faunoo. 

The West Indian corabfauna is characterized by a few genera that 
are not known to occur in the Tndo-Pacific fauna, and by others that 
are comparatively rare in that fauna. But there is no familt/ of 
corals restricted to the West Indies. 

Among the genera ]>eculiar to the West Indies are ColpophylUa^ 
JCendrogyra^ Mmndrmn^ rest. (:=^PeHinia anth.), Fmmillia, 
noeceniia^ and perhaps the subgenus laophyllia. 

Among the common genera that are comparatively rare in the 
Indo-Pacific, the following may be mentioned : Agnricia^ Siderag^ 
trma^ Cladocom^ Madraf'is^ Ocvlina (rest ), Dichoemnia^ Orbi^eUn 

But the West Indian reef-fauna is also characterized by the con- 
spicuous absence of a largo number of genera and even of some large 
familieg of corals that arc abundant in the Indo-Pacitic. 

Among the families that are lacking are the FarAmarWo?, 
midoB^ Fungidae^ (witli numerous genera), PociUoporidm. 

Of the important Indo-Pacific ggfhera that arc lacking, the follow - 
ing are notable : Turblnaria^ Agtrmoporoy Montiporay AlreoporQy\ 
SynarmOy P$ammoeoray Pavoniay PaohyaorUyFungiay Bgrpetolithay 
Cryptobaciay Ilalomitray PodobaeWy Mernlinay HydnophorUy Trida- 
cophylUoyFIchinoporayMyeedium (restr.), XTlophyllwy TVoehyphylUay 
Calaway FaphyUtUy Plerogyray Faviteg =s PrionastfHnOy Aoanthag- 
trcBUy PooHloporOy Siylophora (true), tkriatoporay and many others. 

The total absence of the slender-branohed, corymbose and caespi- 
tose species of Acropora {Madrepora auth.) is one of the most con- 
spicuous differences between the West Indian and the IndQ- Pacific 
reefs. Such species are exceedingly abundant and varied on the tat- 
ter, and give to them some of their most striking characteristics. The 
absence of Pocilloponty which abounds on all the Indo-Pacific reefs, 
and even in the Panama fauna, is also a striking feature of the West 
Indian reefs. There are, however, a number of genera that are well 
developed and abundant in both of these great faunal areas. Among 
these are Poritegy Mosandmy Mfoia, Soknagirmoy MuggOy MUHporOy 
and the stout-branched species of Aoropora, 

* A few snmll, simple representatives of this family, from dgep migt, have 
been described by PourtslSs. 

f Species of Alvgopom have been described as fossils in the later tertiary 
depoeits of some of the islands, hut none are known living in the West Indies. 




A. K VtrHlI^CompatiMom of Coral Faunae. 


185 


The iatereftting relationR between the Weet Indian and the Brazil- 
ian coral fannfe will be diacnssed in the next chapter. 

At present, it is impossible to make a satisfactory general cata- 
logue of the West Indian corals. This is due mainly to the large 
number of forms badly determined and too imperfectly described by 
Duch. and Michelotti, especially those of the genera Mueea (ho- 
phyUia)^ Agaricia^ Poritee^ etc. All of these and others need careful 
revision, with large oollectionH and comparisons of types 

3. — Characteristics of the Brazilian Coral Faima, 

The knotrn Brazilian reef corals are b^t few in number, though 
the reefs have now been well explored, but they are of unusual inter- 
est, partly because they constitute a very special coral fauna, and 
partlj" because several of them present remarkably generalized or 
archaic characters, combining within a single species characters 
which ordinarily characterize two or more distinct genera. 

This would seem to indicate that this fauna is a small 8ur\iviiig 
remnant of an ancient coral fauna that has mostly disappeared. 
Possibly this fauna may date back to the early Tertiary period. 
Certain of the still existing species may have been the ancestral 
species from which some of the modem West Indian reef-corals may 
have been derived, by evolution, under more tropical conditions. 

Among those of special interest in this way, I may mention, espe- 
cially, Mussa Braziliensis and M, tenuisepta^ both of which present 
characters of Mussa (group SymphyUia)y Isophylfia^ and Fbvia, so 
that they might be placed about equally well in either of these three 
groups, while they also closely resemble Acanthastraea. 

Mussa llarttii occurs in the fomi of a typical Mussa^ with frc<‘ 
dichotomous branches, and in the form of a SymphyUia^ witli abun- 
dant exotheca, uniting the corallites completely together. But all 
sorts of intermediate states also occur. Thus it serves to compel the 
union of these genera. 

Mesandra conferta Ver., originally referred by me to FaviOy is 
almost exactly intenuediate between tlie two genera in all its charac- 
ters, and therefore shows their close relations and common origin. 

It is specifically allied to F graotda^ which lives with it, and also 
to F.fragum and Mmandra Agassizii^ as well as M, clivosa^ of the 
West Indies. Indeed these five species form a nearly continuous 
series of closely related forms, ranging from typical Faviff to typical 
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On the other hand, JBhoia l^tophyUa Ver. oloeely resemblei an 
OrhioMa^ and especially the Brazilian OrhicrUa aperta Ver., not only 
in external form and appearance, but pspecially in the internal struc- 
ture, both of the endotheca and exotheca (see the figured sections, 
Plates xiii and xxxiii, from photographs). Indeed, they are so much 
alike that I have, at times, hesitated to keep them apart, even as sep^ 
arate species. 

And yet the former increases mainly by median or snbmedian fis- 
sion, as in jPlfviV/, while the latter increases mainly by extramural or 
exothecal budding, as in typical Orbicetta. In O. apertff^ however, 
fission occasionally occurs, while a few exothecal buds can be found 
on Favia UptophyUtu 

Thus these two forms serve to show the close relationship of two 
genera, which are typical of two groups, often considered as of 
subfamily or even family rank. 1 very much regret that I have 
been unable to study a large series of these forms, for such a series 
might even compel us to unite the two in one species, which might 
then be referred to either genus, about equally well. 

SideruBtroea stellata is, in several ways, intennediate between 
S radians and 8, siderea^ the two West Indian species, though j>er- 
baps nearer to the former. It may well have been the ancestral 
form of both. 

Meandrina {PecHnia) Drazifiensis must be considered as a primi- 
tive or ancestral form of its genus, for it i^tains through life the sim- 
ple lobulated condition of growth characteristic of the young of the 
much larger and more complex forms (Jlf. mmndrites^ etc.) found in 
the West Indies, 

The Brazilian Agaricia^ so far as known, resembles the young of 
the West Indian A. agaricites much more than the adult. 

Very few of the Brazilian reef corals are strictly identical with 
those of the West Indies, ITiis is due, undoubtedly, to the vast vol- 
ume of fresh water discharged by the Amazon River. This forms a 
barrier absolutely impassable to many forms of shallow-water marine 
animals, and to their free-swimming laiwal stages, when these live at 
the surface or at moderate depths. Those species living at the bot- 
tom, at considerable depths, would be less affected, for the fresh 
water would reach the bottom only at moderate depths, and near 
the coast 

But as the reef corals are all sensitive to brackish water, and all 
inhabit shallow water and have free-swimming, surface-dwelling 
larvaa, they naturally form one of the groups least able to pass snob 
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a barrier aa is produced by tbe Amazouuin waters. Indeed, the 
wonder is that any of the species should ever have passed this bar- 
rier, except by human agency, unless they were in existence at a time 
when the South American continent was less elevated, and when the 
lower Amaxonian valley may have been a great salt-water Bay.* 

It is possible, of course, that some of the smaller and rarer incmst- 
ing forms, like the Agaricia^ may have been carried from the West 
Indies to Brazil on the bottoms of \ esseU. If such vessels were kept 
well out at sea, aw’ay from the Amazonian waters, this might occur, 
for I have seen fine branching specimens of Oc^dhta^ six inches in 
height, as well as other corals, taken from the bottoms of vessels at 
the Bermudas. But tlie abundant and larger species, widely dis- 
tributed on the coast, cannot be accounted for in any such way. In 
fact, the only ones to which such an explanauou could possibly be 
supposed to apply, would be tbe Agarida^ Porites astreoide^^ var., 
and MiUepora alHcornis, But the two latter are too abundant and 
too widely distributed to make such an explanation seem reasonable. 

Since the course of the ocean currents along that coast is north- 
ward, any species common to the two laume is far more likely to 
have been cairied northwards fiom Brazil to the West Indies by 
their agency, than in the opposite direction. Indeed, it would seem 
impossible for such species to migrate southward along the northern 
Brazilian coast. 

Therefore the original home of those sptnues found in both regions 
must have been the Brazilian eoast. 

Most of the Brazilian chorals were first described by me in vol, i, 
part ii, of these Transactions, but they were not then figured. 
Prof. C. F, llartt contributed to that paper notes on their habits and 
distribution. 

The structure, extent, and distribution of the Brazilian coral reefs 
have been described by Prof. C. F. Harttf and by Mr. R. Ralhbun.J, 
Proft J. D. Dana, in his “(^orals and Coral Islands,” has made 
extracts from Prof. Harlt’s descriptions (see pp. 14Q-14a, and p. 5^) 
of ed. iv, 1800), and on p, 11 H has given a partial list of the corals. 

^ It has even been suggested that a direct marine connection between tht 
Atlantic and Pacific OoeanH, by the way of the Amazon Valley, may have existed 
in the Oretaeeous and early Tertiary periods, 
t Geology and ^ysical Geography of Brazil, 187U, pp. 187-814. 

Notes on the Ooral Beefs of the Xsland of Itaparica, Bahia, and of Parahyba 
do Iforte, Proo. Boat. Soo. Nat. Hist, xx, pp. 89-41, 1878 ; Brasilian Corals and 
Coral Beefs, Amer. Naturalist, xiii, pp. 688^1, 
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Many of the important Woafc Indian genera of reef-oorale are 
apparently absent from the Brazilian reefa* Among these are Aero- 
pora (Madrepora Lam.), Colpophyllia^ Dondrogyra^ Dichocirnia^ 
Solenasira&a^ Ooulinay subgenus hophyUla^ etc* 

The absence of large species of brain corals (MwmHira s= Mean- 
drina and Diplotia auth ) is also a remarkable feature, for thc^ne and 
the several varieties of Acropjra muricata aie the most conspicuous 
and most abundant of the West Indian corals, and contribute more 
than any others to the growth of the reefs 
The Brazilian coral fauna is, howevei, far more neaily related to 
the West Indian fauna than to any other. It has no 8|UH*ial connec- 
tion with the Indo-Pacifie fauna, nor with the Panamaiaii fauna. 
The only genera found common to Brazil and the Indo-Paoific legion 
are the nearly cosmotropical genera, Poritea^ Favta^ itfussa, Orhicethy 
and Millepora. Of these, Poriten alone oceuis at Panama But 
the species, even of these genera, are allied to the corresponding 
West Indian forms, and less so to those of the Indo-Pacifio. 

On the other hand, none of the oharaeteristie Indo-Paoific geneia 
and species occur on the Brazilian reefs. (See above, p 184 .) 


Pevised List of Brazilian Beef Corals 

FsinUy XsMUUlricUe 7er Ses p 65 

K«axulra oonferta Yer See p 84, and these Trans , i, p 855 
pLAtK xxttf natns 6 

Abrolhos Beefs, types, (C. F. Ilartt) ; Bahia and Fernando 
Noronha (Hartt) ; Mar Grande, Bahia (Rathbun) ; Pernambuco 
(Hartt, Bathbun). (^ape Frio to Pernambuco, common in tide- 
pools (Hartt). 

Vavia gmvidk Yer See p 91, and these Trans , 1 , p. 894 
Plate xm, fioues 8 

Abrolhos Boefg, type, (C. F. Hartt); Pernambuco and Bahia 
(R, Rathbun) ; Cape Frio to Pernambuco, common in tide-puola 
(C. F. Hartt). 
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FftTia leptOfiliyllA Ver* See p. 91, and theae Trans., i, p. 858. 

Platb xnt, riouBSs 4, 5. 

Abrolhos Reefo, type, (C. F. llartt). 

Family Orbioellidas. See p. 98. Vaughan, p 300. 

Orbioalla aparta Ver. See p. 108, and these Trans., i, p. 856. 

PlJLTK XXXin, ri017BBB 1, Itt. 

Abrolboe Keefe, type, ((\ P. Hartt) ; Itapariea, Bay of Bahia 
(C. F. Hartt, R. Rathbun). 

Orbicalla Braxiliana Vei See p 101 

Oflp Barra Grande, in 3() fathoms, Challenger Exped. (Quelch). 

OrbioeUa cavemoea, var hirta Ver Bee p. 108. 

/ 

Plate xxxm, tioube 9, 2a. 

This form, briefly deacribed on p. 103, deserves further notice. 
Although it resembles 0. carernona in appearance, it differs so 
much in details that it may hereafter be separated as a distinct 
species, when a series of specimens can be carefully compared. I 
have, unfortunately, only seen one specimen This is an incrusting 
plate, 1 80*"”* broad and 80 to 40"'"* thick. 

The mature corallites arc pretty uniform in size, rather exsert, 
near together, nearly round, roughened by the slightly exsert, 
unequal, rudely serrulaU*, rounded tops of the septa, and strongly 
oostaU* on the nearly vertical sides. The eostie are rather elevated, 
unequal in height, but nearly equal in thickness, not much thickened 
above, interlocking ; their edges are roughly and lacerately serrulate, 
or hispid, the teeth being divided into small points ; their sides are 
also roughly hispid with sharj) granules, leaving narrow intercostal 
spaces. The ealieles are wide and deep. Tlie septa are about 40 to 
48 in the larger cal ides, those of the last cycle being quite narrow, 
but nearly as high as the others distally, and toothed in the same 
way. The 24 larger septa are subequal, rather narrow, rounded 
distally, their inner edge concave or perpendicular, so that the oalicle 
is broad below, and ol^n slight constricted above by the overarch- 
ing of the upper part of the septa. The entire edge of the septa is 
roughly serrulate, but more so on the distal portion, and their sur- 
faces are roughly granulated. At the base there is a rough, spine- 
like paliform tooth, directed inward to the columella, and often 
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blending with the procewes of the latter. The oolamella ia broad^ 
flat, rudely trabecular, covered with rough, blunt, papilliform spines. 

In sections, the exotheca is very cellular with several rows of 
arched dissepiments ; the walls are thin and compact ; the endotheca 
is formed by wide, thin, sloping dissepiments ; septa trabecular and 
perforated near the ooHimella. 

Diameter of the larger calicles, 7 to 8™“ ; depth, 

Bahia, Brazil, R. Kathhun, 1878. 

OrMealla oavamoaa, vsr. oompaota (Rath MSS ), Vaughan. 

Vaughan, op. cit , p. 81, 1901 

According to Mr. Vaughan, Mr. Ratbbun had considered this a 
distinct 8{>6ci68, but Mr. Vaughan, himself, thinks it only a variety 
of 0 ^ caesmosa, with dense walls between the corallites.” I have 
not seen the specimens. 



Figure 14.— Br€u$ilUmsi»> A young speotmen, No 4857. Natural 

aiie. 

Family guamillidas Ver. See p. 118. 

HMadrina Lam., 1801, non 1816. See p. 66. 

Maandrina Braailimiaia (Edw, & Haime) Vaughan. 

CtenpphplHa BraztHenai$ Sdw. A Haime, Ifonog., Ann Sri, Nat., z, p. 979, 
pi. Vi, flg. 7, 1849. 

JBectinm BraitilUnBtM Edw. & Haime, Pol. toM, palisos., p. 57, 1851; Hist. 

OoralL, li, p 209, 1858. Vertill, these Trans., i, p. 858, 1867. 

MtandHna BrwtUteiui* Vaughan, op, oil., p. 90, 1901. 

Flatb xxjm, navw 1, 

This elegant spectea is pedicellate and usually oblong in form, 
'with the eeoondary collines and valleys mostly transverse and sim* 
ide, (See p* l»6.) The valleys are deep ; the septa are wide, 
rounded di^lly, exsert, and nearly entire. 
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According to Mr. R. Rathbun (op. cit., p. 542), it usually does not 
oeour attached to the reefsi but on the mud-flats, in sheltered places, 
partially buried in the mud, and usually unattached when mature 
(at Bahia, etc.). But when young it is, even in such places, undoubt- 
edly attached to small pieces of stone, or shells, as is the case with 
other simitar corals {McBandni areolata^ etc.). 

A young specimen from the Abrolhos Reefs, in the Yale Museum 
(No. 45117, coll. C. F. Hartt), was, however, firmly attached by a 
pedicel 23*“"* long and 10*"® wide, and somewliat expanded at the edge 
of the attached base.* 

This specimen (fig. 14, above) is 62“® long, 38®® wide, 32®® high. 
The valleys are mostly 7 to 9®® wide ; the collines (and septa) are 
about 8 to 9®® across, wliere simple. 

Thus all the calicinal centers and grooves and their septa are much 
smaller and narrow’^cr than in the adult, which is in accordance with 
all younjlf meandriform corals. 

Its margins are deeply lobulated, with four lobes on one side and 
five on the other. The infoldings that form the collines are deep ; 
three of the collines on each side have already subdivided distally 
into two or three short lobes, defining short valleys that start out 
from the median valley, which is as narrow as the lateral ones. 

The septa are rather thin, alternately wider and very narrow, hut 
the wider ones are alteniately unequal, as if in three cycles. The 
larger ones are broadly rounded distally, little exsert, nearly per- 
pendicular within the valleys. The distal third of their edges is 

* In contrast with this specimen, I add a description of a young example of 
JM". m§andriU», of almost exactly the same sise, from the Bahamas, collected by 
B. F. Whitfield, and now in the Amer. Mns. Nat. History. It was firmly 
attached by the central part of the base. 

Length, 50“® ; breadth, about 18®* ; height, about 85“'“. It baa six primary 
matglual folds or lobes, and abont three small secondary ones, some just form- 
ing, and a little irregular. 

The septa are somewhat exsert, entire, or nearly so ; the edge is coiivexly 
rounded and narrowed distally. Small narrow ones alternate with the wider 
ones. Columella large, formed of small convoluted lamellie and traWulie, 
without any median continuous lamella. Oolhnes narrow, doable in moat parts. 

External wall with raised, unequal oost», two or three small ones between the 
larger ones, and sparsely serrulate with small, rough denticles. 

<< Color of the animal, in life, emerald green (Whitfield). 

Another young iqMicimen, from the same oolleotion (No. 507), is a little larger. 
Length, 75®® ; breadth, fit®® ; thiokaMs, 86®®. This is already meandriform, 
with deep valkys and stouter oolUnes. The coluuudla is small, but coarsely 
InmeUose, with irregular thickenings, but without a median lamella. 
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minutely and sharply serrulate, each denticle forming the end of a 
curved series of sharp granules on each side, lliese gradually fade 
out proximally. 

The columella is formed by a continuous, median, lamelliform 
plate, and by thin, interrupted lamellte on each side of it, formed by 
foliate extensions of the lower inner edge of the septa, which bend 
to one side and unite togotlier more or less, and also join the central 
lamella at irregular intervals. 

Tlie exterior wall is covered with rows of small, rough, or lacerate, 
conical spinules that stand on slightly raised costae. There is no 
epitheoa. The exterior was covered with living tissue to the basal 
edge of the pedicel. The larger specimen, figured on plate xxxiv, 
fig. 1, was from Itaparica L, Bay of Bahia. No. 4543. 

Abrolhos Beefs and Victoria (Hartt); Itaparica I., Babia(Ratbbun), 

Family Muaaidie Ver. Seep 115. ' 

ICuasa Harttii Ver. See p. 126, and these Trans., i, pp. 857«, 858, 1667. 
Plates xzn, xxht, xxv, xxxiu, 

Var. laaca, Ver. See p, 128. 

Plate xxm, fiourb 2. 

Abrolhos Beefs, type, Victoria, Porto Seguro, and Pernambuco 
(Hartt) ; Bahia (R. Ilathbun). Mostly in feet of water (Hartt). 

Var. oonferta Ver. See p. 129. 

Plate xzni, no. 1 ; pl xxv, no. B ; pl. xxxin, no. 8. 

Abrolhos Reefs, type, (C. F. Hartt); Pernambuco, Victoria, 
Porto Seguro, Mar Grande, and Periperi, Bahia (0. P. Hartt, 
R. Ratbbun). 

Var. intermedia Ver, See p. 128. 

' Plate xxu, nouHE 2. 

Pernambuco (Kathbun). 

Var. oonfertifolie Ver. See p. 129. 

Plats xxn, nouxB 1. 

Pernambuco, type, (Derby and Wilmot), No. 455L 
Mwm (ivinphylUa) Brasilieiiaie Ver. 

i 

A<mntka>$trma V«rrlU, th«M Tnuu., 1, p. 8SS, 1867, 

Fiaw XXI, m. 1 ; FL. xxxm, ns. 4. 
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This cannot properly bo retained in AcanthasiroBay for it increasen 
by median and submediaii fiMsion. The caliclos are very irregular^ 
varying from circular to oblong-elliptical, hour-glaBs shaped, throc- 
lobed to fivodol>edj eto. They often have three or more centers. 
They are also very variable in siase. Where the cal ides are crowded 
the walls are completely united, thin and solid ; in some other places 
they are united by cellular cxotheca and costa*. 

The mode of growth and forms of the calicles arc like several 
species of Mnsau^ especially M, hinpida V, and M, rigida D., to 
which it is evidently closely allied. From the former it differs 
chiefly in the smaller size* of the calieles, tlie reduced columella, the 
few'er and less la<uijiatc septa, and the thinner walls, solid or with 
little exotheca. 

But the larger and soiiu'what palifom teeth at the base of the 
septa cause it to resemble some species of Favia^ very decidedly. 
It might, in fad, be referred to that genus without hesitation by 
some writers, for it is in several ways an intermediate species. Hut 
it seems to lack true palifomi lobes or teeth. It appears to be related 
more directly to Mtma tenuisepto V. and M. Ifartt/i, which inhabit 
the same region. It may, then, be considered a J^awia-like Mvstidy 
with unusually small and well Isolated calicles for a Massa. 

Abrolhos Kcefs, ty[>e, No. 1407, Porto Seguro, Hta. Cruz, Bahia; 
Maceio, low tide to 16 feet or more, abundant (C. F. Hartt). 

XuMa (Bymiihyllia) tanuisepta Ver , sp nny. See p 127 
Plate xxi, riQuaiB B. 

Coral massive, astreiform, with the corallites mostly isolated and 
united to the edges of the calicles by costm and cellular exotlu‘ca, 
the division walls usually showing a superficial furrow at the surface 
Proper calicinal walls very thin. ITnder side closely adherent to 
very near the edge in the types ; the exterior cost®, where visihle, 
are thin, elevated, and lacerately spinulose. 

Calicles moderately large, diameter mostly 15 to average 

about 20*"®, rather shallow, rapidly narrowed to the bottom, irreg* 
ular in form. Many of the smaller ones are remnded, but the larger 
ones are mostly lobulate, with two to four lobes, and many are 
undergoing median or submediaii fission. A few small calicles seem 
to have arisen from exotbecal buds. 

The septa are ihln, numerous, rather crowded, not very wide, little 
easert, with their thin inner edges sloping and deeply laeiuiately 

Teaks. Oo»h. Aoad., Vot. XI. IB. Deoembeh, 1201. 
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toothed ; lateral Burfaoen aharply and finely BpinuloBe The tooth are 
often of nearly uniform size and length on the whole edge, but more 
frequently the upper ones are iiid^ and thicker, while the lower 
ones are slendei, sharp, mostly branched, thorny ot lacerate, but often 
acute and simple. Veiy thin and narrow septa oiten alternate with 
the wider ones. Columella well develoj>ed, tiabecular and roughly 
spinulose 

The larger Rpeoimeii is about broad and 45’""' thick 

Pernambuco, 1870, two types (C F. Hartt), Nos. 4542 and 4i548. 
This s])ecieB might be placed in the subgenus InophyUia about as 
well as in SymphyUia^ for in the smallei specimen the distal tooth 
are generally not larger than the proximal Hut in the larger ex- 
ample the reverse is true, so that it is another intermediate form. 

It is nearly allied to M. hispidaV. (see p. 127), but has more 
numerous and thinner septa. A larger senes may eventually show 
that they are varieties of a single species 

Family Astrangidis Vei Theae Trans , i, p 524, 1867 
Astrangia, sp • 

Mr. R. Kathbun (op. cit., 1877, p. 542) mentioned the occurrence 
of an Aetrangia on the Brazilian reefs, but I have not seen the 
specimens referred to. He stated that the corallites arc widely 
separated, but united by thin, creeping stolons.” 

According to Vaughan (Porto Rican Oorals, p. 290), there are 
three species of Astragidm on the Brazilian coast - An Antrangia 
similar to A, soUtaria (Los.) Ver., 1864; a new species, A. BcUhbuni 
Vaughan, MSS.; and Phyllangia Americana Edw. and Haime. 

Family Agaricidss Yer See p 189 
Agarioia agarioitea (Linn4) £ A Haime. See pp 146, 149. 

PtrATK XXVI, FIG 2 , PI. xxvn, FIGS 2, 2a, 7, 7a (typioal form) 

Var. humilis Ver,, nov 

Aijarieia agnrvctUsf Yeivill, these Trans , i, p 852, 1867 

Coral small, encrusting, but often witli a narrow, very thin, trans- 
lucent free edge, which is delicately stnate-costulate externally, the 
ooitulfB being alternately larger and smaller and minutely gran* 
ulated. 

Calicles small, deep, crowded, mostly in short, irregular, concen- 
tric or sinuous series of 6 to 12, in narrow, deep valleys, separated by 
narrow, acute oollines, which often anastomose. In the young speoi- 
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mens, 15 to 30™® broad, the collines are lc8h acute and pretty 
regularly concentric around a larger, regular, central, primary 
oaliclc. 

Tlie septa are mostly in three cycles, and of three different siKea ; 
the number varies from 20 to 32. The primary and secondary septa 
are thickened, especially distally, but the primaries are wider and 
thicker proximally than the others; tertiaries are much narrower 
and thinner ; all are finely and sharply granulated laterally, and a 
little exsert. They are not so much crowded as in typical agarieites^ 
and are more unequal in size* and thickness. The central pit is dc©i> 
and narrow. Columella is small, solid, umbonaU*. 

Diameter of ordinary calicles 1.5 to 2.5®® ; of central one, about 

4!Dm^ 

According to Prof. Hartt it never becomes more than two or three 
inches broad. Our largest specimen is 65®® broad, partially cover- 
ing a rather thickish frond of partially dead coral of the same kind, 
which appears to have been repeatedly nearly killed and then 
renewed by outgrowths. It shows no tendency to form upright 
crests or fronds, but one edge is free for a breadth of 30®’^, but of 
this only 4 to 6®® was living. 

The other specimens are young. The smallest is a simple primary 
corallitc, 4®® in diameter, closely sessile, even to the edges ; it has 
four cycles of unequal septa. The next larger (on the same Mussa) 
is 15®® broad, with a larger primary central calicle and two con- 
centric circles around it, with some of the third circle on one side. 
This is also dosely adherent and inorusting to the very edge, 
except at one place, where the edge is free for 2 to 3®®. In this 
the inequality in thickness of the cycles of septa is very marked. 

This form may prove to be a distinct species w'hen a larger series 
can be studied, but with my small specimens tlic distincti\e charac- 
ters seem very slight, and may be largely due to immaturity, or to a 
dwarfed state, owing to unfavorable conditions of growth. 

It agrees better with a young specimen from Key West, Florida 
(pi. xxvii, figs. 3, 2o, No. 103), than with any of the other West 
Indian forms that I have. But the latter has larger calicles ; much 
higher and larger collines ; thicker, closer, and less unequal septa ; 
more finely and evenly striated exterior ; and a less closely incrust- 
ing mode of growth. 1 have considered the latter a young stage of 
the typical agarioUes. 

The var. ptmUa^ from Colon, has decidedly smaller calicles and 
collines, and appears more like a depauperate variety of agaricites. 
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The entire group is a difficult one, and needs more study, with larger 
collections. 

Maria Farinha, Pernambuco, No. 4522, type ; and Abrolhos Beefs^ 
No. 4538, type, Yale Mus. (C. F. Hartt). No. 4538 includes three 
young examples on Mmoa JTarttli, 

SideraatrSBa atellata Vei p. 155, and theae Trans , i, pp 852, 858. 
PlaTK XXX, FIGURES 4, 5. 

Abrolhos Reefs, type, ((\ F. Hartt) ; Pernambuco, Mar Grande, 
Bahia (R. Rathbiui). Ooramoii every adhere north of Cape Frio, on 
the reefs, in shallow water, and in tide-pools (C F. Hartt). 

Var, conferta Ver. See p 155 

Pi ATE XXX, FIGURE 5 

Abrolhori Reefs, type, (0 F. Hartt); occurs with the last. 

Family Poritidtt. Bee p 158. 

Poritad yarrillii Bahb See p. 161. 

Plate xxxi, figure 5. 

Abrolhoa Reefs, type, and Porto Seguro (C. F. Hartt); Pernam 
buco? (Rathbun). 

Poritea Braxmeri Bath See p 162. 

Plate xxxi, figures 6, 6a. 

Parahyba do Norte and Pernambuco (R. Ratbbun). 

Poritaa astreoides Lea See p 160. 

Plats xxxi, figs. 4, 4a (typical form) 

Tar. Brasdlienais Ver , nov. 

Tlie specimens from Pernambuco are thick incrusting plates, 125 
to 150®*" broad, with an uneven surface, much infested with bar- 
nacles. The coral is very porous. The calicles are rather smaller 
than in the West Indian astreokies^ and more crowded than usual 
in that form. They are mostly polygonal, separated by rather thin 
and high porous division walls, with a sharp crest, roughly dentioa«> 
lated by the tops of the septa, which are lai^erately serrulate. Near 
the margins they are often less crowded, somewhat rounded, and 
separated by thicker division walls. A considerable number of 
major oaliclesi with 24 septa, are scattered over the surface, and 
some are undergoing fission. 
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The septa are narrow, equal, and all join the wide columella, so as 
to leave a rather regular circle of small, deep, interseptal loculi or 
pits. The columella is unusually wide, nearly flat, genei’ally with- 
out either a central pit or umbo. 

Diameter of the calicles mostly 1.6 to 

Maria Farinha, Pernambuco (Hartt, 1B70). No. 4540. 

This coral is much more porous than P, VerriUii ; the calicles are 
less conspicuously stellate ; the division walls are much narrower 
and more jiorous ; the columella is larger, and not umbonate, as in 
that species. 


HYDROZOA. 

HTDBCKIOStALLIA, 

Family Killeporidas Flem., 1828 Edw. & Haime {pars), 

KiUepora xiitida Ver PI. xxxvi D, fig 1 
These Trans . I, p 362, 1867. 

Abmlhos Reefs and Porto Heguro, low-tide to 4 feet deep (C. F. 
Hartt). 

JCiUepora Brasiliezuds Ver PI xxxvi D, fig. 2 
These Tians , i, p 868, 1867. 

Pernambuco and Abrolhos (C. F. Hartt, It. Rathbuu). 

Hillepora alcioornUi (L.), var cellulosa Ver 
These Trans., i, p. 868, 1867. 

Pernambuco (C. F. Hartt), type ; Rio Fonnosa ; Paraliyba do 
Norte. 

XUldpom alciooniia (L.), var. digitata f Espsr. 

Verrill, these Trans., i, p. 864, 1807. 

Abrolhos, Cape Fno, Porto 8eguro, Bahia, and Maoeio (C. F, 
Hartt). 

MiUepora aloicomia (L.), var. feawitzata D. d: Mich 
Verrlll, these Trans , i, p. 864, 1867 
Abrolhos Reefs (C. F. Hartt). 

I have not revised the several forms of MiUepora recorded by me 
in 1867, though collections since received might cause some changes 
or additions, if carefully studied. 
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Family Stylaateridtt Gray 

Btylaster, Bp. 

Pernambuco, on Mima Harttii (R Rathbun) 

Recorded only by Rathbuu, Amor. Nat,, xiii, p. 542, 1870. 

Many of the corals in the above list undoubtedly occur on all the 
principal groups of reefs, from the Roccas, north of Cape Ht. Roque, 
to the Abrolhos, but I have given only those particular localities 
from which I have seen specimens, or from which they have been 
recorded by Prof. Hartt or Mr. Rathbun. 

The following species of corals, dredged by the Ilassler Expedi- 
tion off the coast of Brazil, in moderate depths, were described by 
Pourtalis (Mem. Mus. Comp, Zo5l., iv, 1874), None of them are 
reef -corals : 

Flabettum Braziliense Pourt,, p. 38, pi. vi, tigs, 16, 17. 

Off Brazil, 11° 49' S., 40 fathoms. 

Sphenotrochus auritm Pourt., p. 37, pi. vi, figs, 14, 16. 

Off Cape Frio, Brazil, 86 fath., and S. lat. 11° 40', 12-18 fathoms. 

Bathycyathm maculatus Pourt,, p, 84, pi. vi, figs. 5, 0. 

Off the Abrolhos Is., 30 fathoms. 

Thecocyathm cylindracemf Pourt 
Off Cape Frio, Brazil, 36 fathoms, dead. 

Cladocora patriarca Pourt., p. 42, pi, vii, fig, 7. 

Off Cape Frio, 35 fathoms. 

Axohelia dumHoBa D. & M. ?. Pourt., pp. 40, 41, pi. viii, fig. 1. 
Off Brazil, 8. lat. 10° 40', 12 fath., (identity doubtful, t. Pourt.). 

MadracU UBperula E. & H. ; Pourt., p. 41. See above, p. 109; also. 
The Atlantic, i, p. 860, figure; and Vaughan, Porto Rico 
Corals, p. 234, pi. i, fig. 4, pi. xvii, fig, 2. 

Off Brazil, S. lat. 1 1 ° 49', 40 fathoms. 
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EXPLANATION OF PLATES X-XXXV. 

The figures on tbeiiie platen are reproduced from phoiographn made by Mr. A. 
Hyatt Verrill, of New Haven, who haa taken unuanal paina to bring out the 
finer detailaof structure.* The photographs necessarily lose many of the details 
by this process of engraving, but 1 believe they will show quite as much struc- 
ture as many of the poorer phoUjgraphs that are often reproduced by much 
more expensive processes, and certainly much more than can be shown by the 
best lithographic plates. Had the requisite funds been available, 1 should have 
preferred to have enlarged many of them considerably more, in order to show 
finer details. 

Plate X. 

Figure 1.*— Aftmiirfm tabyrwtMformifi (Linn^). Top view of a Bermuda speci- 
men showing both single and double collines of various breadths. In several 
plaoes it also shows the commencement of the formation of exothecal buds 
and calioles on the double ooUines. Natural size. Page 70. 

Figure 3. — The same. Part of a young Bermuda specimen with nearly all the 
(’olUnes simple (var. truncata Dana). About % natural size. Page 78. 
Figure 8.— Part of a young Bermuda specimen with wide double collines (var. 
Stokenii), On several of the wider places exothecal buds were forming. 
About natural size. Page 78. 

Figure 4. — Mwandm cerebrum (Ellis and Sol.) Ver. Vertical section of a Ber- 
muda specimen, x 8. Page 74. 

Plate XL 

Figure 1. — Murandra areofata. Top view of a large Florida specimen, No. 1888c, 
with sinuous, meandrifonn valleys and IXpfoHa-Wce collines; a, profile 
view of an attached Faria /cogttw (young). Slightly reduced (Jg). Page 
81. 

Figured. — The same, Var. cmxfertifolia Ver., nov. Side view of the type, Nt). 
18886, from Key W«^t, Fla. Natural size. Page 88. 

P1.ATE Xll. 

Figure areolata^ var. lajcifoHa Ver. Tup view of the type fi*om 

Florida. No, 1888o. About natural size (1J) Page 88. 

Figure 2. —The same. Var, hlspida. (Type of Mamcinn pretrupfa Dana, No. 

4894.) Top view, slightly enlarged ( x 1 J»,), Page 88. 

Figure 8.— The same. Vaiiety with double collines and cellular exotheca. 
About natural size (f^). Page 81. 

Figure 4. — Mtmndra cerebrum. Top view of a part of a typical Bermuda speci- 
men. Natural size. Page 74. 

Figure laburinthifonnutt var. Stokeeii. Portion of a Bermuda 

specimen showing the beginning of several exothecal buds, at a, 6, c, if. 
About natural size (1{), Page 7t. 


^ The reproductions have been made by The Gill Engraving Co., New York. 
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Plate XIII. 

Figures 1,2, — Fatia frc^fum. Two varieties foand together at Bermuda ^ 1 H • 

Page 90. 

Figure 8. — FatUt gravida. Type. Top riew of a part of one of the original 
apecimena, No. 1465. k 2. Page 01. 

Figure 4,— Faeto Irptaphylla Ver. Top view of a jmrt of the type. No. 1517. 
>c2|/b. Page 91. 

Figure 5.— The aame gpecimeu. Vertieal section, x 2g*y, 

Figure 6.— JHcPondm eanftria Ver. Top view of part of one of the types. No. 
1466 X 2. Page 84. 


Plate XIV. 

Figures 1, lo. — Mceandra AgastiziL Top views of different parts of one Bahama 
specimen. No. 5615. 1, natural size; lo, enlarged about 1^2 Page 81, 

Figure 2. — Mfrandra clivosat var. evplnnata Ver , nov Top view of a part next 
the margin of No. 1196. About natural size (l^fi)- Page 79. 

Figure 8. -^Mcaandra spongiom (Dana). Top view of a part of the t 3 rpe, No. 
4888. Natural size. Pages 69, 80. 

Figure 4. — Mi^andra certhrum. Top view of the middle of a Bermuda speci- 
men with acute narrow coUines Reduced to about Page 74. 

Figure 5. ^Thc same. Portion of a Florida specimen, No. 190i, showing the 
formation of ostreiform calieles (a, h) by exoihecal budding, x 1 J Page 75. 

Figure 6. — MadracU decactis (Ly.). End of a lobate branch, showing an excep- 
tionally large oaliole, with numerous septa, surrounded by those of ordinary 
size, but here crowded and without ccsnenohyma between them. x4. 
Page 108. 


Plate XV. 

Figure l.-'^Orbioella annularig. Portion of upper surface of a Bermuda speoi* 
men. A, A caliole undergoing fission. H^larged 1^. Page 94. 

Figure la. — The aame specimen. Natural size. 

Figure 2.— The same. Var. zUllulcUa (Dana). Portion of DanaV type, with 
^ worn surface, No. 4266 ; a, a transverse section, x Page 96. 

Figure ^.--^OrbicBlla hiapidula Ver., sp. nov. Portion of the surface of the 
type, No. 98. x 1 Page 100. 

Figure 8a.<--The same specimen, x 2)^. 

Figure 8^ ^The same specimen ; vertical section, x 2^. 

Figure 4.-*Or&ioetla exeeUta Dana. One of the distal lobes of one of the original 
types. No* 1729* x IJ^. Page 98. 

Figure 4a, 46. •--The same spechnen. x 21^. 

Figure 6 .— hgades (D.). Side view of a speeimen from St. Thomas. 
No. 15866. Page 104. 

Figure 6a.— The same specimen. About natund sise (1^). 

Kgure 86,— The aune epeoUaen. Gronp of oaliole* from the eide, whew not 
orawded. xl^. 
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Plat* XVI. 

Figure 1. — Mus$a (l8ophylhn)fra(fihH 0. Side view of Dana^M original type, No. 
4298. Natural 0ize. Page 121. 

Figure 2. — The fsame. A well -grown normal apeoimeu, from the Bermudan. 
Natural size. Page 121. 

Plate XVII. 

Figuree 1, 2 — MuMsa (hophyllia) fragilts Dana Top and bottom views of a 
symmetrical young specimen, having five primary lobes or infoldings of the 
margin. About natural size. Page 124. 

Figure 8.-*- The same. A young specimen of about the same age, having 6 mar- 
ginal folds, with the margin stellate below. About natural size. Page 124. 

Figure 4.— The same. A younger specimen with four marginal folds. Aliont 
natural size. ' 

Figure 6.— -The same. A large mature Bermuda specimen, with numerous cali- 
cles, many isolated, natural size. Page 121 . 

Figure 0. — The same. A similar but smaller Bermuda specimen, reduced to 
Page 121. 

Figure 7. — The same A specimen t»f the more common size and form, nat- 
ural size Page 121 


Plate XVllL 

Figure 1 — Munsa (Inaphyllin) fmgiltH Dana. A symmetrical young specimen 
wifli six primary marginal infoldings. Natural size. Page 121. 

Figure 2. — {iMophytlifi) dipsaeea Dana. A normal, nearly regular Ber- 
muda sp(*cimen of the ordinary size. Natural size. Page 118, 

Figured — Ajeohe^ia Srhrammii Pourt. Part of a branch of No. 5682 x2^j. 

Page 110. 

Figure 4.— The same. Part of a branch. No. 5662. x2. Page HO. 

Figured. — MuMa (Jtf^hyllia) dipBoom Dana. Part of the calicles of a laige 
Bermuda specimen, to show character of dentition. Natural size. 

Figure 6.^jiftissa {hophyUia) fragilia Dana. Part of the under side, to show' 
character of the oostm and of the epitheca (c). About natural size 


Plat* XIX. 

Figure (/fop5yl/f a) /mgfffs Dana. A young Bermuda specimen with 

double, partly separate walls, much like the type, but more regular in form. 
About natural size. PSge 128. 

Figure 2.— AfuMU (iBophylfia) dipitaoea Dana. A Bermuda specimen with the 
calicles mostly isolated and the walls only i)artly united. Natural size. 
Page 120. 

Figure 8.— The same. A young specimen with three primary inloldings, just 
developing. Enlarged about 1^. Page 118. 

Figure 4.— Jluwa (iBo^yHia) fragiH9 (I). A young flve-lobed example, with the 
imldidings appearing earlier than usuiil in this species, and therefore resem- 
bling Jlf. multiflmaf to which it may belong. Natural size. Page 121. 
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Figure 6,— The same (I). A young, simple, undivided example, probably of M. 
fmgiliB, in the Scofmf^ia or LithophylHa stage, x l)g. Page J24. 

Figure 6 . — Muasa (Itiophytlia) ftagiltB (Dana). A young, typical Bermuda speci- 
men. x1^^. 

Figure 7. — Mceandra eerehinitm . Oblique view of a few tolliues to ahow denti- 
tion of septa. From same specimen as llg. 5, pi xiv An «x<»theoal ealicle 
is shown at b. About natural aise^ 


Plate XX. 

Figure 1. — Mu$na (IsophyHia) dtpaaoea Dana. A Bermuda specimen with un- 
usually large and shallow calioles. Side view. About -fg natural else. 
Page 120. 

Figure 2.— >Jl/usaa (Jaophyllia) mvHiftora Ver., sp. nov. The best type. Natural 
’ size. Page 125. 


Plate XXI 

Figure 1. — Muaaa (SymphylHa) BixizihenaiM Ver. Part of the upper surface of 
the type. No. 1467. Natural size. Page 102. 

Figures 2, 2a. — Muaaa (Symphylha) hiapida Ver , sp, nov. Portions of the upper 
surface, No. 4287. x Page 127. 

Figure 2&.*— The same specimen. Transverse sactiou. x If. 

Figure 2c. — The same specimen. Vertical section, x 2^^. 

Figure 8 . — Muaaa (Symphyllin) ienuisepta Ver., sp. nov. Part of the tmi^ace of 
the type. No. 4542. About If natural sire. Page 198. 

Plate XXII. 

Figure 1. — Muaaa HartUif var. conferfifolia Ver., nov., with corallites partly 
free. Tyi>e, No. 4544. About natural size. Page 129. 

Figure 2.— Aftwso HartHi, var, iniermetJLia Ver., nov., with corallites partly 
united prozimaliy. About natural size. Page 128. 


Pt-atk xxin. 

Figure 1, — Muaaa Hartixi Ver., var. conferfa Ver,, nov. One of the types. No. 

4514. From Bahia. About natural size. xl}. Page 128. 

Figure 2.— The same. Var, laxa Ver., nov. Type. No. 1468, Natural size. 
Page 128. 


Plate XXIV. 

Figure U^Catfogyra fomioaa Ver,, sp. and gen. nov. Type.* Upper side. 

About natural size (^). Page 86. 

Figure 2.<— The same apeoimen. Under side. 


* Idr. B. P« Whitfield is quite positive that this speoimen came from the 
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Platk XXV. 

Fignre 1.— ATiiMa (UophylUa) muff i/fora Ver,, up. iiov. A young Hpeciinen (No. 
4009). NatnriU uitls, Pago 120 

Figure 2. — Musrn (Syniphyffia) ngufa (Dana), Tyi)o of Dana. No, 4297 Trann- 
verae section. x2. Pago 127. 

Figure 8. — The aanie. A fresh Bahama apeoimen, in Amer. Mne Nat. Mist. 
Natural size. Page 12H. 

Figure 4. — Mwtsa Harfhif var. conftrta Ver. Vertical section of type. x2. 
Page 126 

Figfure 5 . — Favia Whttflehh Ver.,sp. noT. Type* in Amer. Mus Nat. Hist. No. 
548. Natural size. Page 182. 

Plate XXVI. 

Figures lo* 15.—A(/€»nct<i fragilis Dana, from Bermuda. Upper and under sides 
of two symmetrical young specimens of ordinary size and form. Keduced 
to {. Page 142. 

Figure Ic.— The same. Upper side of a specimen with two primary calicles* 
perhaps due to the early coalescence of two young specimens. Page 142. 

Figure Id.-^The same. Side view of two small specimens. All the above re- 
duced to about I uotnral size. Page 142. 

Figure 2. — AgarU*ui cg/aricites, var agarteifen. Part of the surface of a large 
frondose specimen. No. 5671 (=^fig. 7, pi. xxvii). From the Bahamas. 
X 8, Page 146. 

Figures. — The same. Var. Daurr £. and M. Part ot the surface of a fiond 
from a large Bahama specimen hg. 6, pi. xxvii). x H. Page 147. 

Plate XXVII. 

Figure l.—.ilg<inria oganVitrs, var giMwso D. Part of Dana's t>pe from Bai- 
bados. No, 1860. Side view of a terminal lobe. Nntiiial size. Page 148. 

Figure lo. — The same specimen. Calicles* x I 4 . 

« Figure 2 . — AgarMa agarieitrBf v^r agarMieSj young. About half of a miall 
incrusting Florida specimen. No. 108. Natural size Page 147. 

Figure 2a.*-* The same specimen. Calicles, xl|, 

Figures. — AgaH(^a agaj vbx. pvsiWa V., nov. Part ot the (>i)e Fiom 
Colon. No. 1467. Natural size. Pago 148. 

Figure Ba.— The same specimen. Part of uppei side, x lj|. 

Figure 4 . — AgariHa putpvrm var, faveofatn V , nov. Upper surface of 
one of the types. No. 1201. From Colon, x If Page 149. 

Figure 4a. — The same specimen. Vertical section, x 1 J. 

Figure 5 . — Agarieiti opaWci'fes, var. Dance E. and H. Part of Dana’s type. No. 
4601. XI 4 . Page 147, 

Figure 6. — The same variety. Part of a largo frond from the Baliamas, x I 4 . 

Figure 6a.— The same specimen. No 5672. A group of calieles, x 5 

Figure 7.— Af/aricfa agariciie$, var. ayanctfes. Part of a frond from a laige^ 
frondose, Bahama specimen. No. 5671. x !(. Page 147. 

Figure 7a.— The same specimen. Calicles, x 5. 

Figures 6, 8a.— AsferoseHs planulata (Dana) Ver. Small portions of Dana’s 
^ype. No. 4809. x 8. A transverse section is shown at b. Page 150. 
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Plate XXVIII. 

Figure l.-^Agariria n<^li$ Ver., nov. Typo No. 850, from Tarko I. Heduced 
to Page 150. 

Figure 2. — ^The name speoimeu. Part of upper surface, x 1 * i . 

Plate XXIX. 

Faguresl, la. th. — Mycedium cjrptanatum Ver , nov. Parts of upper side of 
type, No. 6178. x 1 A- Page 188. 

Figure Ic. — The same specimen Vertical section, x 1|. 

Figure Id.^-The same specimen Under side, near margin. Natural size. 

Figures 2, 2a, 26 -^Mycedium tenuiroHtatum Ver., nov. Parts of upper side of 
type, No. 6174. x 1 A Page 1B7. 

Figure 2c. — The same specimen. Vertical section x 1|. 

Figure 2cf. — The same specimen. Under side Natural size. 

Figure 8, 3o . — Kchinoporn elegana Ver., nov. Parts of the upper side of the 
type, No. 6180. x 2J^. Page 188. 

Figure 4 . — Kchinopora ooncinna Ver , nov. Part of upper side of the type, No. 
6182. x2}4. Page 189. 

Figure 6 . — Podobaoia diapar Ver., nov. Part of the upper side of the type, No. 
6178, towards the matgin. x i%. Page 186. 

Figure Oa. -^The same specimen Under side. Natural size. 

Plate XXX. 

Figure 1 . — Sidaraatroia radinna. Group of calioles, from a Florida specimen. 
No. 1901. x2;^. Page 158. 

Figure 2 . — Sidaraatma aidaraa, Gh*oap of oalioles from a West Indian speoi* 
men. No. 1888. x2^. Page 151. 

Figure 8.-5. sWsrsa, var niiida Ver., nov. Group of oalicles from the type. 
No. 1028, from Colon, x Page 152, 

Figure 4.-5. aUUata Ver. Group of oalicles from one of the types, No. 1464, « 
from Brazil, x 23^. Page 155. 

Figure 5.— steftofa, var. oonfarta Ver. . Group of calicles from one of the 
types, No. 1464a, from Brazil. x2^. Page 155. 

Figure 6.— Aj/aWcfa craaaa Ver. Groups of oalicles from the type, No, 514, 
Am. Hus., from near Nassau, x 2. Page 145, 

Plate XXXI. 

Figures 1, la,-^Pieaiaatrma Chodei Ver. Groups of oalioles from the Bermuda 
type. No. 6628. x 5. Page 106. 

Figure 2,^Qyphaatr<m rioduhaa Ver, Side view of the type. No. 542, Amer. 
Mus., and No. 6625, Tale Mus. From near Nassau, N. P. x 1^, Page 107. 

Figures 2a, 26.<«*<^The same specimen. Groups of oalioles, x 4. 

Figures 8, 8a.— PhHfss polymorpha Link. Groups of calicles from a Bermuda 
specimen. x4. Page 158. 

Figures 4, 4a.— JPhHte# aatri^oidaa Lea. Groups of calicles from a Bermuda 
specimen. x4. Page 160. 
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Fif^ure 5. — Potite$ VemUH Rehb. Group of calioloH from the type of Verrill, 
Nb. 4589, From the Abrolhog Reefs. x4. Page 101. 

Figtires 6, Jhrtnneri Bath. Groups of calicles from a Pernambuco 

specimen. No. 4502. x4. Page 162. 

Plate XXXU. 

Figun^ 1 , — Acropora muricatOf var. aureulo^palmata Ver. Top view of a We^t 
Indian specimen No. 0021 , having a cluster of var. prolifera growing up 
from a frond of var. pahnafa. Reduced to about Page 165. 

Figure 2 . — Oeulina rancftsa Les. Branch of a Bermuda specimen, Hhowing 
pi'ominent corallites ou one side and low circumvallate ones on the other 
side at x, x, x. Natural size. Page 178. 

Figure 8. — The same. Part of a branch with more swollen corallites. x j. 

Figure 4. — The same. Var, coan^m# Ver., nov. Part of the typo. From Ber- 
muda No. 4495. x Ij^t- Page 175. 

Figure 5. — O. Valf^iirientiesh f Part of a branch of a Bermuda specimen with 
low circumvallate corallites No 1811. x 1 Page 176. 

Plate XXXllf. 

Figure 1 . — OrUcella aperfa Ver. Gr(»up of calicles from the type. No. 151H, 
From the Abrolhos Reefs, x 2. Pag© 108. 

Figure Icr. — The same specimen. Vertical se<‘tion. x 2. 

Figure 2 . — Orhkella earertiosa, var. hirUt Ver. Oalicles of the type, No. 4517 
from Brazil, 1876. xl*ii. 

Figure 8. — ifussa Uarttii^ var. cm^ferta^ growing out from a bmuchof var. /om. 
No. 4545. From Brazil. About natural size (IJ). Page 128, 

Figure 4. — Musna {SyivpHyllia) Htwiliemis Ver. Group of calicles from the 
type. No. 1467, About natural size. Page 192. 

Plate XXXIV. 

Figure t . — Meandrina Braxilie^iaiit tX* and H.) Vaughan. A mature si>ecimen 
from Bahia. No, 4548. About natural size (f)). Pa^^e 190. 

Figure 2,-^Aguricia crasMa Ver., ap. nov. Side view of one of the types. From 
Nassau, N. P., No. 514, Amer. Mus. About natural size. Page 145. 

Plate XXXV. 

Figure 1. — JIfasaa ctnueceens Vei\ , sp. nov. Part of one of the tyi>©d. From 
Bermuda, x Figs 178. 

Figure 2.^The same apeoimeti. Natural size. 

[Cuts in the text, Nos, 8, 8, 0, 10, 18 ; and 4, 5, 6 of Ariiole II, were loaned by 

ihe publishers of Webster's International Pictionai^, The others are original. J 
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ADDENDA. 

Since this article waf» put in type I have corresponded with Dr. 
T. W. Vaughan, in regard to various debated cascH in the nomen^ 
clature of the West Indian Reef Corals, concerning which we did 
not agree, as stated above in Article III Sec also note, j) 169 

He has recently authorized me to state that he now agrees with 
my determinations in the following cases : — 

Mfpandra reraus PUtiygyra P. (56-68. 

He accepts the former name, as restricted by me (p. 66), instead 
of Platygyra^ and also agrees with me as to the necessity of uniting 
to It Piploria, Manicina (auth.), and Codona (See p 67 ) 

Acropora versus Isopora. P 164, 208 

He accepts the name Arropora for this genus, as restricted (p. 164) 
instead of Tsopora He also agrees with me as to the restriction of 
Madrepora to the type of M ocuhUay^ Amphihelia and Lopho* 
helia. See pp. 110-118 

Madracis versus Ao^ohdia P, 109. 

He accepts the former, as having priority. 

OrbiceUa annularis versus O aeropora. P. 94, 95. 

He agrees with me as to the propriety of using the former name. 

In lespect to the restriction of Meandrina to the type of M. mean- 
dritrs^Peotinia auth. we were already in accord (p. 66). Also in 
the use of Favites for Prionastrma (p. 92); and in the union of all 
known West Indian forms of Acropora under the name mwiecUa 
(p. 165). On some other minor points we no longer differ. 

But he does not, at present, agree with me in the use of Mesandra 
cerebrum in place of M, viridis, on the ground that he does not con- 
sider the description of Ellis and Solander sufficient for the identi- 
fication of the species. (See pp. 74, 77.) 

Nor does he agree with me as to the use of Porites polymorpha 
(p. 168), instead of P. porites or P. clavaria. He believes that Ellis 
and Solander practically restricted porites to the type of elavaria. 
If their treatment of the species can be considered as such a restric- 
tion, then the name properly should bold for this species. But I 
have not hitherto considered that Ellis and Solander intended to 
separate the West Indian form from others, but that they merely 
described the form that they had from the West Indies as an 
emmph of the species. This point is a debatable one. 

Mr. Vaughan’s family name Faridcr is equivalent to my Mman- 
dridm (p. 65), and has priority. His use of the family name OrbiceU 
Udm also has priority over my identical use of it (p. 98). 



V, — NoTBH UN COKAJ.S OF TUB UBNtJS AcBOPORA (MaDBBPOBA 
Lam.) with new Descriptionb ani> Fku'rkb op Typer, and 
OF rkvkbal New SpEorKR. 

By a. K. Vkrbill. 

Many pliaiigph in the nomenclature of this groat and ditfioult genuR 
have recently been made, cHpecially in the extensive descriptive 
catalogue bj" Brook. But in consequence of the new determinatiouR 
of many of the Kp(*cieH by him, and of his redescriptioiis of a number 
of the types of Ehrcnberg, Edw, and Haime, Quelch, and others, it 
has become very desirable to compare the types of Dana and other 
American writers with his new descriptions. 

It is certain that there is still great confusion among writers on 
corals as to the character and limits of many of the species of this 
genus, arid es|H*cially as to the application of the names given by 
Lamarck, Ehrenberg, and other early writers to some of the species. 

Sucli Lamarckian names as ahrotanoideH^ corymboauy and 

others have each been applied to a dozen or more species, by as many 
diflFerent writers. 

This is due partly to the total lack of figures of many of the 
older types, and partly to the very short and imperfect descriptions. 
Brook has done great service by redescribing in detail many of these 
original types, in the museums of Berlin, Paris, and the British 
Museum. But if lie could have figured them, his work would have 
been of much greater value. 

Now that photographs of corals can be so easily and cheaply 
reproduced, it is to be hoped that all the extant types will soon be 
illust]*ated. 

At this time, owing to the lack of funds for the purpose, I am 
able to give figures of only a few of tin* types in our museum, but I 
hope that more work of this kind can be done at no distant time. 

In this article I have undertaken to i*edeBci*ibe only a few selected 
out of the whole number of Dana^s types that are in the Yale 
Museum,* selecting those in respect to which European writers liave 
made the most mistakes, and those which Dana did not figure. I 

* The principal set of Dana^a types Is in the U. S. Nat. Museum Thuse have 
been enumerated by Mr. R. Hathbun, Proc, U. S. Nat. Muh., x, 1887. But he 
did not redescribe them. 
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have Blm given additional deecriptions of several of my own typea^ 
described in 1H64-08, and on the type of A. tnhigera (Horn, 1800) 
I have addeil descriptions of several new speesos. 

A numbot of these types are here figured from enlarged photo- 
graphs, made by Mr. A. Hyatt Verrill. 

Acropora Oken (restr ) Type, A mvrteaia 
Madiepora {pat ft) Loin , Byst Amm , p 871, 1801 (non Linm, eO x) lism, 
Hiftt Anim h Veit , n, p 377, 1810 Dana, Zooph , p 485, 1846 Hklw. 
and Haime, Hist Corail , iii, p 183, 1860 {non Ehi ) 

Acropota {pat ft) Oken, Lebr Natnrg , x> 66, 1815 (typo, 8d apeoies^r J muri 
t ata), 

Madrtpora Biook (with ten subgenera), Cat Mad Brit Mns , i, p 23, 1898 
litopora Vaugban, Fossil Corals Cnraooa, etc , p 68, 1901 Stony Chorals Poito 
Hioan Waters, Bull XT S FihIi Comm tor 1900, n, p 812, 1901 * 

On pages 110-113 and 164,1 have given reasons for displacing 
Madrepora as the name of this genus, and for the substitution oi 
^crqpora Oken. ' 

III brief they are these: 

1st. No recognised species of this genus was included In Madrepont 
by Linne, in his Syst. Nat., ed. x. 

2d. M. muricata (aiith.), which originally included all the known 
species of Acropora^ was put under Milkporu in thd ed. x, 
though placed in Madrepora in ed. xii, as also by Pallas* 
ITierefore it cannot properly be taken as the type of Jlf«cfre- 
2 )orii if the ed. x is to be used as the starting point of the 
binomial system 

3d. Lamarck, in 1801, gave only two s]>eoies as examples of Madro- 
poroy viz : M. muricata and M, poritc9. The latter was 
made the type of the genus JPoritea by Link, in 1807, other- 
wise it might have been adopted for the type of Madrepora, 
4th« Oken, in 1815, proposed the genus Acropora, including three 
species, of which the third was A. muricata. This can be 
adopted as its true type, because the second had already 
been placed in Eorites by Link, 1807; and the first was 
placed in Eocillopora by lAmarok, in 1816. This leaves the 
name Acropora clearty available for the great genus of which 
A,^ muric<da is the type. 

Hie genus Atiropora (restr.) is characterized by the presence of at 
l^t two forms of corallites. In all branched forms there is a sym- 

* Hr, Vaughan has recently authorized mo to siata that ho now aeoepts the 
name JLeropara for this genus, instead of Iropora, Bee p, 906. 
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tnetrical and UHually larger a\iai corallito at the end of each branch 
(aometimen more than one), which produces radial or lateral huda 
around its base. These buds mostly develop into a symmetrical, 
often one-sided or labiate radial corallites in which the zobicls may 
have longer directive tentacles and wider directive septa. 

More or less of the radial corallites become larger and symmetri- 
cal and eventually may become the axial corallites of new braiichcK 
or branclilets. 

Other i*adial corallites, without prominent lips, often occur on the 
larger branches, or on their under sides, wholly immersed in the 
c<enenchyma. 

Most, if not all, of the species when young form incrusting groiips 
or plates. In this stage new corallites are forme<l around the margins 
from exothecal buds. Massive or unbranched s|M*cies sometimes hav<‘ 
scattered axial corallites, scarcely more prominent than the oiliers. 

The porous e<nnenchyma is usuall}' scanty in the smaller braiu^hes, 
hut often becomes abundant in the basal mass and larger branches. 

The septa are usually 12, in two cycles, those of the secoml cycle 
iHung narrow and thin, and ofum rudimentary or entirely lacking, 
llie directive septa arc usually wider than the others, and often 
unequal. Sometimes all the septa are nearly abortive. 

In several species a few larger or giant calicles occur, with 24 septa. 

The surface of the cmneiichyma varies much in character and often 
furnishes useful specific characters, but it is liable to vary on differ- 
ent parts of a single specimen, according to age and other conditions. 
It is commonly porous or pitted, and more or less thickly covered 
with minute rough or sharp spinules or granules. 

The walls of the corallites may he regularly costulate, or else 
covered with granules, cither in rows or densely grouped. These 
differences afford useful specific characters, hut are liable to vary. 

Brook (Cat. Mad., 1 893) recognised 220 species. Probably many 
of these will be united when larger series can be compared. Prob- 
ably Brook has attached too much importance to variations in modes 
of growth. 

I have studied about 120 species, most of which seem valid, 
including those described by Dana, a number of the types of Edu . 
and Haime, and many others from China, the East Indies, Ceylon, 
Red Sea, etc. But of many of these I have not seen good series. 

The types of most of Dana^s species collected by the U. S. ExpJ. 
Exped* arc in the U. S. National Museum. The first senes of the 
duplicates of that collection was early given to Professor Dana for 

Teaks. Conk. Acad., Vod. XL 14 January, 1902. 
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the MuBeum of Yale Univer«ity* These I foun<l in the original 
packages, >vitli Dana’s labels, when I took charge of thorn in 
1804. 

A second series of duplicates ivas selected from the collectioriH in 
the National Museum (then in the Smithsonian Inst.) by me in 
1880, under the direction of Professor S. V. llaird, for the Museum 
of Comparative Zoology. 

The types of Dana’s species rcceiv<‘d from other sources are mostly 
in the Museum of Vale University. The most important of these 
came Iroin Point Pedro, (Vyloii, collected in lw4a, hv the Hew. 
George II. A]»lhorp, who was a missionary there, ]s;)a IKti. Ills 
letters relating to this valuable collection are still preserved In the 
museum.* Some of tlic specimens recorded hv Dana as from “Singa- 
pore ” probably were from this collection, but others were correctly 
recorde<l as from Ceylon : — e. g. Jit. 3f. plautaghieOy M. 

The local it y-labels of some of the (’eylon spt*cimeiis 
were lost before Dana studie<l them. 

The tyfies of my own species, from the U. 8. North Pacific Kit pi. 
Kxped., are in the Nat. Mus., but duplicates or fragments of most of 
them are also in the Museum of Yale University. Other species 
described by me in IHOi-lsno are in the Museum of Comparative 
Zoology and Yale Museum. The species studied by me from the 
Red Sea were mo.stly in the Ward eolleetion, afterwards purchased 
by the Field Columbian Museum of (’hicago, but duplicates or frag- 
ments of many of tliem are also in the Yah* Museum. 

All the West Indian forms seem to be mere gre^wth-varieties of 
one polymorphic s()ecies. See A* nturicaifi and varieties, pp. 105- 
108. 

* The Kev. Cieurge H. Apthorp, of the AmerieBii C«yloii MiHwion, was btim 
May Blflt, 1798, at Qniucy, Mass.; died at Owlcwpitty, Ceylon, June 8th, 1844. 
Ho graduated at Yale College in 1839, and at Princeton Theol. Seminary in 
1882. Sailed for Ceylon July 1888, arriving there in Oct 1888, 

He was a very devout man and a devoted missionary, laboring, apparently, in 
a very barren and unpromising Held, under many and great disadvantages. 

The collection of corals was made at Point Pedro, about 7 miles from Varany, 
where he was then stationed with his wife, who aided in obtaining and bleaching 
the corals, and also in making a collection of shells sent with them. 

In his letters of 1848, to Prof. Benj. BUlinum, Hr., he mentions some of the 
difficulties enconntered, both in obtaining and also in packing the corals, for 
no suitable packing materials could be had, except the cast-off garments of the 
gfrls in the mission school. His specimens arrived in good condition, however. 

He also states that no other corals had ever been sent sway from that locality. 
Some of the iq>eoie8 sent by him are still vexy rare in collections, as for example, 
PoeUl^)pom grandls P. 
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Nofee on the Dhtrihntion and SuhdtiHsions of Acropor a. 

The following lint coiitaiiiN mobl of the species that 1 have per- 
Ttonally studied, with their principal recorded localities. It is proba- 
ble that most of the East Indian species have a very wide distribu- 
tion, though at present recorded from only a few localities, or per- 
haps from only one. Many species are known to range from 
Singapore to Tahiti or tin* Fiji Is., or even to the (ireat Harrier 
Keef, and to the Red Sea. Probably many others will })e foufid to 
have a.s great a range, when more fully t5oIlected. 

This wide distribution, and even a greater one, is well knov%n to 
occur, also, in the ease of numerous mollusks, echinoderms, etc., 
charaet eristic of the Indo-Pacitic fauna. 

Hut it is ])robablc that lo<‘al variations, especially in growth-forms, 
will occur in the same coral when found in whicly separatist localities, 
as is the case in oth<*r groups. Probably many of these growth- 
variations have be(*n described as distinct sjiecies, but without a 
large series of H}>ecim(‘ns it is not possible to determine this, in most 
eases. The variations of A, murivitta in the West Indies should 
serve as a eaution against overestimating the importance of mere 
forms of growth in corals of this genus and others. 

Many mollusks and echinodertns of the East Indian fauna range to 
Australia, Africa, and even to the Hawaiian Islands. Hut 1 have 
never seen an authentii* specimen of Acrojwro from the Hawaiian 
Islands. Local collectors assert that the giuius does not occur there. 
But great (jjuantitios of corals, etc., are brought from the Polynesian 
Islands to Honolulu by the missionary vcssids and sold there as 
curiosities* 

Many corals, seen in collections, labelled as from the Hawaiian 
Islands, have l>een obtained in this way, but arc natives of tlu* 
(Jaroliiie Islands, Ebon Island, the Kingsmills Islands, etc. This is 
especially the case with ornamental species, like Slyfmter ikyanH V., 
DiMhhopora nittda^ etc. 

Probably this was the case with the several species of Aoropora, 
recorded from the Haw^aiian Islands by Brook. Their oecurrenci^ 
there certainly needs confirmation, for in the large authentic (H)1- 
lections of corals that 1 have studied from those islands no Acropo7*a 
has occurred. 

Specimens of corals are brought to Singapore from lung distances 
by the natives, for sale, and thus may be recorded from there 
erroneously. 

Similarly, species of this genus have been recorded from 8t. 
Helena, the White Sea, etc., where they probably do not live. 
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Though some of the ten “subgenera” of Brook are useful divi- 
sions, for diagnostic purposes, others are not of any practical value, 
and often serve more to mislead than to help the student, lliis 
remark applies particularly to those based on slight differences in 
the mode of growth or branching, and on small variations in the size 
or prominence of the terminal or axial corallites. One part of a 
single spocimen will often go in one such “subgeiius,” while another 
part will go in another. 

The forms of the radial corallites ; the texture of the cmnenchyma; 
and the presence or absence of distinct costce, would give more con- 
stant characters for the differentiation of sectiotis of the genus. 

For this reason much enlarged photographic figures of the calicles 
and ccenenchyma are of the greatest value in illustrating species of 
this genus. Drawings seldom give the complex texture satisfac- 
torily. Young specimens of all the profusely branched species appear 
totally unlike the mature forms, and are, therefore, apt to be errone- 
ously determined. 

Iff at of Speciea of Acropora examined. 

I have arranged the species alphabetically, for greater convenience 
of reference. 

An asterisk prefixed, indicates that the species is iti the Museum of 
Yale tlniversity. 

Authorities for names and localities are often much abbreviated : B.= Brook ; 
D.crrDana; E. and H.s=Edw. and Haime; KI.^Klunzinger ; Q.irsQuelch; 
Rehherg; St.srStuder; V.=rVerrill. 

'^Aeropora abrotanoidea (Lam., Mn Dana, see polymorpha). 
Brook, op. cit., p. 50, 1893. 

Singapore (B.); Polynesia; Tahiti (B.); Great Barrier Reef (B.). 

♦A, aeermta (Dana). Brook, p. 147. See notes, below. 

Singapore (D., V.). 

♦A. aeuleua (Dana). Brook, p. 104, 

Fiji (D.) ; Philippines f (Quelch). 

M. acuminata (Ver.) Brook, p. an. See notes, below. 

Kingsmills Is. (Ver.). 

*A, alliomofpfui (Brook, p. 87). Singapore (B.). 

*A. amblycladoa (Brook, p. 140). 

Singapore, Indian 0., and Australia (B.). 
apprma (Ehr., D., not apperm^ as in Edw. and H.) Brook, p. 
85. See notes, below. 

Singapore and Ceylon (D., V.). I^oo, of type unknown. 
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^A, Arabioa (E. and H.) Brook, j». 66. 

Rod Sea (K. and II.); Seychelles (B.). 
*A, arbusetda (D.) Brook, p. 40. See notes, below. 

Singapore (D., V., B.); East Indies; Sulu Sea (B.); Great Barrier 
Reef (B.). 

arcuatff (Brook, p. 102, pi. xii). 

Samoa (Br.) ; Fiji ? (V^.). 

*A, armata (Brook, p. 100; non M. spiciferu, Var., I)., pi. 3:}, figs. 
4, 4r/, young). Brook, p. 100. See A, cytherella and A. tnrhhiata 
in notes, below. 

Singapore; Tahiti (B.); Fiji V ; Diego Garcia (B.). IVrhaps 
not distinct from turhinata, 

A, aspera (D.) Brook, p. 02. 

Fiji (1).); Philippines (Q.); Great Barrier Reef (B.); New Hano* 
ver (B.). 

assimilis (Brook, p. 85, pi. xx, fig. appressa I)., non 

Ehr., t. Brook). See notes, boloH. 

Singapore (D., V.); Ceylon (V.); Amboina (Q.). 
aifstera (D.) Brook, p. 50. See notes, below. 

Singapore (B.); Phili]>pineH V (Q). 
♦yt. hraehiaia (D.) Brook, ]». 4^. 

E. Indies ; Sulu Sea (D.); Fiji, Sumatra, etc. (B.). 

A, calcunnria (Brook, p. 154, pi. xxiii, A, B.). 

Rodriguez (B., type). 

A, liruoyffevtanni (Brook, p. 115, pi. xxiv, xxxv) = J/. lajta Brag., 
non Lam. 

Singapore (tyj>e, B., V.); Torres St. and G. Barrier Reef (B.). 
*A. canaliculata (KIz.) Brook, p. 161. 

Red Sea (Kl.); (i. Barrier Reef (B.). 
"^A, carduHs (D.) Brook, p. 17 h. 

Fiji (Q.); New Britain (B.); Mauritius (B.); ? Australia (B.). 
cereaHs (D.) Brook, p. fil. 

Sooloo Sea (D.); Singapore (B.); Amboina (B.); Ternate (B.); 
Samoa, Fiji, and Toiigatabu (B.); Great Barrier Reef (B.); 
Mauritius and St^ychelles (B.). 

A. clathraUi (Brook, p. 49, pi. v, vi). 

Mauritius (B.). 

A, concinnn (Brook, p. 106, pi. xvii). 

Mauritius, t^^pe, and Amirante Is. (B.). 

A. eonferta (Q.) Brook, p. 108. 

Fiji (Q.); Tongatabu, Torres St., Amirante Is., and Great Barrier 
Reef (B.). 
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confraga (Q.) Brook, p. 182. 

Fiji (Q.); Malacca (H.); Fclcw L (V.). 
coifigera (D.) Brook, p. .14. 

Singapore (D., V.). 

'*'^4. convexa (D.) Brook, p. 118. 

Singapore (D., V.); Tehu I. and C^eylon (V ); Tongatabii an<l G. 
Barrier Reef (B.). 

coryinbosa (Lam., non Dana) Brook, p. See mrcnhsa, 
Indian O. ; Bed Sea(Kl.,B.); Rodriguez (B.); Zanzibar ? (V.); 
China (B.); Tahiti (B.); Groat Barrier Reef (B); Fiji (B.); 
RamoHvaniin (B.); Tizard Bank (B.). 

A. crihripom (D.) Brook, p. 12:b 

Fiji (D.); Tongatabu and Gr. Barrier Beef (B.). 
'^Acropor<t cncullata Ver., Hp. nov. See notOB, bidow. 

Indo-Pacific (V^.). 


jl, cuneata (D.) Brook, p. 131. 

Fiji (D., Q., B.); Great Barrier Reef (B.). 
enspidata (D.) Brook, p. 124. 


Tahiti (D.); Ponapf* (B.). 

'^A, n/€lopea{D.; uotc 7 /c/o^?^ero,aMinE. andII.)Br(K)k, p. 

Wakes I., Pacific O. (D., V.). Not West Indian, as in Brook. 
*A eyiherm (D.) Brook, p. 00. 

Tahiti (D., V.); Singapore (D., B.); Solomon Is. (B.); Ceylon 
(B.); Mauritius (B.); Red Sea (Kl, B.); Diego Garcia (B.). 
*Acropora cytherMa Ver., sp. nov. (ssM, i^ptcifera I)., var ). 
Sec notes, below. 


Tahiti (D.). 

Danoi (E. and H., Ver.,=:Jf. d^formh D., 7ion Mich.) Brook, 


p. 57. 

Tahiti (D.). 

*A (Ver.) Brook, p. 80. See notes, below. 

Kingsmills Is. (V.); Banda (Q., B.); K. Indies (B.). 
*A. digitifera (I).) Brook, p. 75. See notes, l>elow. 

E. Indies (D., V.); Madagascar (B.); Gr. Barrier Reef (B.), 
♦-4. dieeirniiiB Ver. sp. nov. (ssjlf. echidnma D., non Ehr.), See 
notes below. 

E. Indies and Sulu Sea (D.), 

"^A. divaricata (D.) Brook, p. 04. 

Fiji (D.); Seychelles (B.); Gr. Barrier Reef (B.); Amirante Is. 

(B.). 

eehinota (D.) Brook, p. 184. 

Fiji (D.); Sulu Sea (B.); Liu Kiu Is. (B ); Samoa (B.); Australia 
(B.); ? Hawaii (B.), probably impoited. 
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ejfloreseeus (D.) Hrook, \k 35. 

Oc*ylon (D., V.^typo in YaloMuH.); Fiji (1).); Sinpraporo (B.). 
’^A. effasa (D.) Brook, p. 70 (aov Quelch, t. Brook). See iiotCH, 
below. 

Ceylon (D., V., type in Yale Muh.); Great Harrier Reef (B.). 
Ehrenhergii (E. and (Kl., t. Brook) Brook, p. 48. 

See noten, below. 

Red S<M (E. and II., H., Persian Gulf (B.); Indian O. (B.). 
*A. erythriea (Klz.) Brook, j). 157. 

Rt*d Si^a (Kl.); Mauritius and Maidive Is. (B.); Great Barrier 
Reef (B.). 

A. e*rhjHa (i).) Brook, p. 125. 

Fiji (1).); New Hebrides and Solomon Is. (B.). 

A* (Brook, p. 172, pi. x, (\ D). 

G. Barrier R**ef (B., ty]>e); (4iina Sea and Arafura Sea (B.). 
^A.forhla (D.) Brook, fi. 5.3. 

Fiji (1).); Toniratabu, Malaeea, and Loui.sade Is. (B.). 
foratosa (I). ) Brook, ji, 43. 

Fiji (I).); E. Indies (\'.); Sumatra, Torres Si., Sulu Sea, New 
Ireland (B.). 

*..1. Forskalii (Khr., KIz.) Brook, p. 70. 

Red Sea (Khr., K., V.); Perniau Gulf (B. ). 
Acvopom fraUraa Ver., sj). jioa . plaafaghfca^ pars, Br.). 

See notes, below. 


'rahiti (1).). 

*A, geannlfera (Brook, p. 142, j)!. xxi), near A, frudvosa Br. 
Fiji, Torres St., Arafura Sea, and G. Barrier Reel, typ<*, (B.). 
ahhfcepH (D.) Brook, p. 152. 

Tahiti (1).). 


*44. gracilis (I).) Brook, p. .32. 

Sulu Sea (1).); Fiji, Amboina, ami Ceylon (B ). 
A. grandis (Brook, p. t2, pi. i, f. A, B). 

G. Barrier R<»ef (B.). 


*..4. gravida (D.) Brook, p. 5U. 

Sin| 2 :apore (D., V.); Fiji and G. Barrier Reef (B.). 

A. llaiwei (E. and H.) Brook, p. 77 (aon arbrnoala Ver.). 

Red Sea (E. and H., B., V.); Ceylon, Mauritius, Maldives, Sintra- 
pore, an<l Fiji (B.). 

*/l. hebes (D.) Brook, p. 128. 

Fiji (D., V., B.); Malaeea, Tonies St., and G. Barrier Reef (B.). 
A. JBempriehU (Ehr., Kl.) Brook, p. 173. 

Red Sea (Ehr., K., V., B); Ceylon, Solomon Is., and G. Barrier 
Reef (B.). 
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*A. horrlda (D.) Brook, p, 188. 

Fiji (D., V.); ? Arafura Sea (B.). 

A, hvmilis (D.) Brook, p. 145. 

Fiji (D., B.); G. Barrier Reef (B.). 
*A. hyacinthm (D,) Brook, p. 107. 

Fiji (D., V., B.*); Tizard Bank and (4. Barrier Reef (B.). 

A, hydra (Brook, p. J81,=:3/. fongicyathus Ort., non E, and H., 
t. Brook). 

Singapore (V.). 

^A, hnplicata (D.) Brook, p. 172. 

Fiji (D.). 

indurata Ver., gp. nov. See notes, below 

Australia (V.). 

A, (Inopora) InbroBO (D., Stud.). See A. paHfera, 

Sulu Sea (D.). 

***^4. lasra (Lam., non Ehr.) Brook, )>. 40, from type 
Seychelles, Rodriguez, Macclesfield Bank, and G. Barrier Reef (B.). 
longivyathm (E. and H., non Ort.; non jmdfxaV,) Brook, p. 
187, from type. 

New Guinea (B.); Palau I (V.). 
^A, Luzonica Ver., ap. nov. See notes, below. 

Luzon, near Manilla (V.), type in Yale Miis. 
mieraphthahna (Ver.) Brook, pars^ p. 108. See A, parrhtelUt 
V., and notes, below. 

Loo Ohoo Is. (V.), type in Yale Mus. 
^A. miUeporu (Ehr., D., non 1)., t. Brook). Brook, p. 11(1. See 
notes below. 

Singapore (D., V., B.); C’eylon (I)., V., B.); Or. Barrier Reef (B.). 
"^A, muricata (L.), Oken. Brook, pp. 28--J10. See pp. U5(f~l(l9. 
♦Var, cerricornh (Lam.). 

‘“Var. proUfera (T.iani.). 

BkV. fahello-prol{fera (Ver., p. 1(17). 
palmatChproUf era (Ver., p. 167). 

♦Van mrculopalmata (Ver., p. 167). 

♦Van cornuta (D. and M.). 

♦VanjfaAefftim (Lam.). 

^YAT.palmata (Lain.), 

"^Y perampla (Horn) V,, p. 168,::;? ilT. alee$ auth., ? non Dana. 
♦Van iffundilnilum (Ver., p. 108). 

Var. columnaris (Ven, p. 168). 

♦Van oliv 0 »a (V .'so^oyolopea Bn, non Dana). 

Florida and the West Indies, to Colon and Oumana. 
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nasuta (D.) Brook, p. See notes, below. 

Tahiti (I)., V., B.); Fiii(B.). 
^Aeropora neglerfa \’er., sp. nov. See notes, below. 

Fiji (Dana). 

^A. nohllh (IX) Brook, p. IJI.’) See notes, beloM. 

Sin^ajmre (D., V.); Ceylon (V.); Java (B.). 
***Var. secunthi (])., Vei. from type). V Brook (parn) ]>. ,J(). 

Singapore (D., V.); Ceylon (B.). 
A, ocfUaht (KIz.) Brook, p. 14 k, 

RoJ Sea (KL, A".); Ceylon (Jk). 
paehgct/<ft/iith Ver., sp. nov. See notes, below. 

Locality unknown, Indo-Paeifie (V.). 


..4. Pac(fi>tf (Brook, [j. U)). 

Samoa I. (type), and Tizard Bank (B.). 
*Acropor(jf panintlata V>r., s]>. nov. See notes, belo^. 

Fiji or Tahiti (V ). 

A. purristellif (Ver. iHiW sz ^ M, mlrrophfhalma B, mm Ver.), 
Jtrook, p. 107. See notes, below. 

Singapore (V.), 

*A, paxiUigerd (D., itou C^.) Brook, (purs) p. 74. 

Tahiti (D., A\, B.); Fiji and Mergui Areh (Jk) 
A, Pharuonis (K. and H ) Brook, p. 5K=:?u/rroey</^/o/^^ Kl. 

Red Sea (E. and II., B., Kl., V.); Indian (). and Keeling I. (B.). 
A, pluntuginfu (Lam,, won IX, t, Biook) Brook, p. lot). 

Tahiti; Samoa, Tongalabu, and Ceylon (B.). 

A» jyocUlifera (Lani., D.) Brook, \k 01, deser. from Lam., type. 
Tongatabii (Lam., B.); Tahiti (Q., B ); Fiji (B ); New Hebrides, 
and G. Barrier Reef (B ). 

*A. polgmorphu (Brook), p. 100-=JX uhrotunoides 1)., non Lam ). 
See notes, below. 

Fiji?(D.); Malacca (Ik). 

jrroiUu (Ver. non z=z fongtegaf/tus, as in Biook, p. 187. See 
notes, below, and figure. 

Oubima (V.). 

prostrutu (1)., non Q.) Brook, ]>. 111). 

SuUi Sea (D.); ?FiJi (IX, B.); VG. Barrier Reef (Ik). 
'^A, pumilu (Ver.) Brook, p. 100. See notes, below, and figure. 

Bonin L. (V.). 

A. (Isopora) paUfero (Lam., Brook from type, non D.) Brook, p. 
lahrosu IX, t. Brook. 

Sula Sea (D., B.); China Sea, Solomon Is., Diego Garcia, New 
Guinea, Tizard Bank, Queensland, and G. Barrier Reef (Ik). 



u4. jK YtrrlU — Corah of the Qenm Acropora. 


ns 


*A, pyramidaUs (Klz.) Brook, p. 15(). 

Red Sea (Kl., V., B.); Mauritius, Mori^ui Arch., Pelew Is., Caro 
line Is., ('’hina Sea, and G. Barrier Reef (B.). 
ramiculoaa (D,, non Q., ner Ortm.). 

Fiji (D.). 


♦A. retttea (J>.) Brook, p. 77 


Fiji (IX, B.); Tahiti (B.). 


^1. rohmta (IX) Brook, p. 4l^ 

Fiji (IX, B.). 

A, romcva (Esp., Stud., Q.) Brook, p. Si. See tlftishnifin^ and 
notes, below. 

Ternate and Samboangan (Q., B.). 
*-1. rosaria (D.) Brook, p. 17th 

Fiji (IX); Tahiti; Samoa, Louisade Aivh , (^aroline Is., Tonga- 
tabu, and G. Barner Reef (B.). 
iSnnioensfS (Brook, p. HH). 

Samoa (B., V.). 

*A. ecafuffne (var. of Ehrmhenjily t. Brook, p. 41>). See notes, 
below. 


Red Sea (Kl., V.). 

♦.I. BcmU (Stud., non Q.) Brook, pare^ p. 87,=:.Af. plantagima 
pars^ D , non Lam. See notes, below. 

Ceylon (IX, V.); Singapore V (B.); ? China and Tizard Bank (B,). 
*A, eeraloides Ver., sp. iiov. See notes, below. 

Singapore (1)., V.). 

*A. eeeunda (D., non Brook). See under A. nobiUs^ van, and 
notes, bcdow. 


Singapore (D., V.), 

{leopora) eecurh (D., non Q., t. B.) Brook, p. lil.'h 

E. Indies? (D.); Solomon Is. and Amirante Is. (B.). 
*A. seriota (Ehn, D.) Brook, p. MUxsipallidn and pyramidalie 
(pare) Klz., I, Brook. 

Red Sea (Ehn, Kl., B.); Mauritius, Mergui Arch., Ceylon, and G. 
Barrier l^ef (B.), 

*A. iSolanderi (l>ef.). 

Tertiary of France, 

A. spectabilie Brook, op. cit, p. 141 , ph xviii, fig. B. 

Locality of type unknown (B.). 
^A, spMfera (D.) Brook, p, 92=sfw/croe/arfo^, pare^ Khi%, Stud, 
Singapore (D., V., B.); Fiji (D., B.); Tahiti (D., V.); Ceylon (D.^ 
V., B,); Tizard Bank, China Sea, Gulf of Aden, Morgui Arch., 
Tongatabu, New Ireland, New Guinea, New CAledonia, and 
Solomon Ifl. (B.). 
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^A. squamosa (Brook, p. 120, pi. xx, fig. B.). See notes, below. 

Singapore (B., V.); G. Barrier Reef (B,, type). 
A, squarrosa (Ehr.) Brook, p. 05. 

Ited Sea (E., KI., B., V^.); Pelew' I., Ponape, Tahiti, and Austra- 
lia (B.). 

*A» stellulata Ver., sp. nov. See notes, below. 

• Zanzibar (V.). 

*yl. striata (Ver.) Brook, p. IVh. See notes, below. 

flusiniaV (V.). 

subalata (I).). 

Singapore (D., V., B.); New (riiinea (B ). 
*yl. snbtUis (Klz.) Brook, p. os. 

Red Sea (KL, V., B,); Solomon Ts. (B.). 
surculosa. (D.) Brook, j>. I04. See notes, below. 

Fiji (D., B.); Singapore (l>., V., B.); Mergui Arch., and (4. 
Barrier Reef (B.). 

*J/] symmetrica (Brook, p. 04, pi. xv). See notes, below. 

Mauritius (B., type); Zanzibar (V,), 
tenuis (D.) Brook, [>. s:i. 

Looality of tyi)e unknown (I).); Samboangan and (4. Barrier 
Reef (B.). 

A, teres (Ver.) Brook, p. los. 

Ousitna (\' ). 

*A. tortuosa (1).) Brook, p. 71. 

Fiji (!>.); Caroline Is. (B.). 

fubigcra (Ib)rn, non Queleh, me Brook, p. 7t»)- notes, 
below. 

Singapore (V.). Type examined. 
*A, tuhicinaria (1)) Brook, p. 140. 

Fiji (D.); Tahiti (V.). 

♦.4. tubufosa (Ehr.) Brook, p. 175. 

Red Soa (Khr., Klz.); New (Tuinea, (’arolina Is., and Malaeea 

(«.)• 

’^A* turbinafa Var.? See A. stfrcalosa, and notes, below\ 

Tahiti (I)., type in Yale Mus,). 
*A. ttimida (Ver.) Brook, p. Irt.'k See notes, below. 

Ilong Kong (V.); China (B ). 

-4. turgida (Ver.) Brook, p. lOK 

Loo Ohoo Is. (V.). 

^Aerepora urceoUfera Ver., ap. nov. (s=:J/. corymbosa 1)., non 

Lam.)^ 


E. Indies (D.). 
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A. vidida (D.) Brook, p. 16«. 

Fiji (I)., B ); Toiigatahii, Torres St., Mergiii Arch., and Singa* 
pore (B,). 

^A, imriabilia (Klx.) Brook, p. \(!i\z=:coale$cen8 Ort., t. Br. 

Red Sea (Kl., V.); Ceylon, Macclesfield Bank, Samoa, Tongatabu, 
and G, Barrier Reef (B.). 

♦-4. virgata (D.) Brook, p. 40. 

Fiji (IX, B.); Tahiti (B.); New Hanover, Amboina, and Tonga* 
tabu (B.). 

Wanlii Ver., ep. nov. See notes, beloM’. 

Indo-Pacific (V.). 

The localities of numerous specimens of sjiecies included in th(‘ 
above list, that I have studied, W’ere doubtful or unknown, many of 
the Hpeeiiuens having been bought from dealers. In such cases 1 
have omitted the doubtful localities, adding only those that seemed 
to be authentic. 

Probably many of the localities given by others, and quoted here, 
are not altogether reliable, for the same reasons. 

Another source of error lies in the various modes of cleaning and 
bleaching the.specimens. Chemicals are sometimes used that injure 
the delicate parts. Long exposure to the weather, as iu bleaching 
them, always destroys or changes the delicate septa, margins of the 
ealicles, and especially the fine spiniiles of the surface*. 

Acropora acervata (Dana) Ver. See p. 

Mcufrepora Dana, Zooph., p. 460, pi. xxxiv, fig 4, 1846. Brook, 

Cat. Madreporarian Ooralg British Mns , i, p. 147, 1893. 

fMadreptna amblyclado$ Brook, op. oit., p. 140. 

Plate XXXVI. Figube 17. Plate XXXVl B. Figuee 8. 

Brook assumed, without due evidence, that roy (1864) determina^ 
tion of Dana’s species was incorrect and that I had a distinct species 
in view. However, I had Dana’s types in ray hands for cotnparboti, 
and still have some branches that he specially described, for the 
details. 

Brook merely quotes Dana’s description and records no additional 
specimens. This indicates that he had not identified the species, 
although it is a common one at Singapore. Doubtless he has it 
under some other name or names in his catalogue. 

Brook was, however, probably correct in stating that Dana’s 
species is not the same as ilf. plmtagima Lam., as described by him 
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from a specimen supposed to be one of Lamarek^s types. But it was 
probably included under that heterogeneous species by Lamarck and 
by Edw. and Ilaitne. 

This species forms broad convex clumps of rather stout, upright^ 
more or less divided, obtuse branches, with a large, swollen axial 
corallite. The clumps arise from a broad, short basal mass ; the 
outer and under ones are curved anti spread out nearly horizontally 
in the larger specimens, and they often become fattened, ii regular, 
and more or less coalesccnt, but they may be much coalescent on one 
side of a clump and entirely free on the other. In young specimens 
the outer branches are less spreading, or more upright, and do not 
coalesce. The central branches of the upper side are mostly oo to 
long, often forked at the base, and may give oft two or more 
small divergent, ascending branches from the middle portion, or dis- 
tally. The calicles of the horizontal branches and bases of the 
upright ones are mostly immersed, but rather large and conspicuous, 
with a very distinct star of six primary septa, the directives larger. 
Our largest specimen (No. 6118, from Singapore) is a foot in diame- 
ter (300™"'), and half as high. I have seen others considiu-ably 
larger, from Singapore. 

The axial coralliU's arc largo (4"'™), very short, obtuse, with very 
thick, openly porous walls, and a rather small caliele (1™™), which 
has a distinct star of 12 septa, the directives wider. The lateral 
calicles are various in size and form. The larger ones are large and 
thick, tubular, strongly ascending, but not much appressed, with the 
distal margin obliquely truncate, so that the margin of the ealicle is 
very oblique. 

The outer side of these calicles is much thickened and roumled at 
the outer hp, so that the oorallitos often appear slightlj s<'aphoid ; 
m some cases they arc somewhat appressed, but usually the inner lip 
is fairly well developed, though much shorter and thinner than the 
outer. The star is very distinct, usually with 12 septa; the six 
primaries are w^ide, the directives broader ; those of the second cycle 
are very narrow and thin, often absent. The exterior wall of these 
corallites is porous and densely echinulatc-<*ostatc, the small spinules 
being arranged in costal lines. 

Among the larger corallites are many others that are equally wide, 
but much shorter, more divergent, the calicles opening more out- 
ward, but with a similar thick outer lip and star. Lower down 
many are verruciform and a few small ones are immersed. 

The cmnenchyma of the branches is firm, but somewhat porous. 



:i22 A. JE Verrtli — Corals of the Qenua Acropora. 

and covered with 8harp or blunt rough spinules, which are not very 
tine nor very cloHely arranged ; in some places it becoiiiCH reticulate* 
porous. 

Siiigaj>ore (1),; V., t^vpe) Several perfect specimens are in the 
Museum of Yale University (coll Capt. Putnam and others) from 
Singapore. I have studied others, from the* same sources, in the 
Mus of Comp. Zoology; the P<*iibody Inst , Salem, Mass.; the Field 
Columbian Museum, etc. Nos. 1777, 01 IS, ^ ale Mus 

In mode of growth and general a])pearance this spe(*ieN resembles 
-I. Studeri (Bi.); A, ditHtna (Hr.), A, htdiatu (Br.); and A. frati- 
cosa (Hr.), but in the details ol the coral lites it does not appear to 
agree very well with either of these. 

Acropora appresaa (Elu 0 Seep 2V2 

Madrepont apjmma Dana, Zooph , p 457, pi xxxi. tig 8 , pi xxxi\,fig 5, 
( non Elu , t Brook) 

Mmlrepoi*a Brook, op cit , p, 85, pi xx, fig A 

Madtepova alltomorphti Brook, op fit , p 87 

fMadrepora apptes,m Ehi , Tedeserfbed by Brook frc»m tjpe, op cit , p 87, 
Pi.ATK XXXVI 1^ Figurk 4 PUATK XXX VJ E Figcrf 4 

Fragments of the type of Dana are in tlu* Yale Museum. No. 

Also numerous excellent speciineiis, of varifius ages, from 
Singapoie, ahieh agiee perfectly Hith the type. Nos. 1, d, *), 0, 8, 
11, 1371, 13H.3, 5541. 

When young (up to 100 to 150*““ broad), this species does not 
have the blanches of the under side coalescent, or else. they are only 
slightly so. In this stage of grovith the branches form a rounded 
convex clump of much divided branches, arising from a stout basal 
mass, the outer ones sfireading and proliferous. Small branchlets 
are also given off on the under side and soon begin to be appressed 
and flattened, losing their prominent calicles. Gradually, as they 
become more flattened and crowded, they begin to coalesce, openly 
at first, but eventually, in large specimens^ they may form a nearly 
continuous plate, with few irregular openings through it, toward the 
margins, as described by Dana. 

The immersed calicles of the under side are few, scattered, small 
(0.5"*“), but distinctly stellate, usually with 12 septa, the secondaries 
narrow. 

The fragments from Dana’s types apparently came from two speci- 
mens. They have the following characters : 

The axial corallites are small (1,5 to 2®®), and about 1-2.5®® 
exsert ; walls not swollen, calicle with 12 septa. The radial coraF 
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lites are nuwtly stroiijUfly appreHsod and itnhricated, weldom an*aii^e(i 
serially, hut rather in cpuiuMinx. The more distal ones are Home* 
what spreading, mostly eoinpressed, fubo-nariform, the larger oiie^ 
4-5®“* long, 1.5'“"* broad, with the aperture very obli<|ue and ellipti- 
cal; the inner lip may la* wanting, or short and thin; the outer lip 
is elongated, a little thickened, either obtusely rounded or narrowed, 
usually a little incurved, both laterally and distally. The radial 
corallites, a little low<‘r <lown, gradually beeoiiie mort* aj>pressed, 
wdtlii the outer li)» narrower and more pointed, and the iniH*r lip 
abortive. The uall ot* the distal corallites is stroiiirly groov<*d and 
costulatc, with sharp-edged and finely e<*hinuhite costuhe; those lower 
down hiue less j»rominent costuhe, and larger, rough or sharp gran- 
ules in series ; tlio lower lip is perforate between the costuhe 
Toward the base of tht* bramdilcts the corallites become niucb 
shorter, closely appressdd, but still tubular, with nearly round ealieles. 
On the larger basal branches there are many immersed ealieles, with 
a very distinct It^-rayed star, and many others uith a slightly raised 
bordt*r. These ealieles are \ery distinctly stellate with six wide and 
six narrow’ septa, and are 0.7“> to o.h“*“‘ in diameter. 

All the radial ealieles have six strong primary septa, tlie dir<»etives 
wider, and six narrow se<*ondary ones. 

The emnenehyma is firm, but porous, and roughly eehinulati*, 
wdth rather large, sharji granules, often in series. 

The Specimens from Singapore agree well with the t> pes in tlu 
si^o and form of the branches and corallites, but the walls of the 
(jorallitcs often lack the <‘ostiibe and an* di*nsely covered witli fine 
sharp granules, wdiieh may be in series ; but in most eases tlu* distal 
and less ajipressed <*orallit<'s are more or less costulate, (*ven wlu*n 
those helow' are e\eiily eehiiiulate. In some of these spe(*imens tlu* 
outer lip of the larger radial corallites is thicker and more convex, 
so that the form is slightly scaphoid. 

Jiut in llie large series of specimens examined, there are all inter- 
raediato states and many other variations. 

Hence I am led to doubt the distinctness of -^1. (7y>/>r(yssa (Ehr.); 
An assimilh (Br.); and An aUiomorpha (Brook), all of which are cer- 
tainly much alike. 

Brook, himself, refers Dana’s appre^a to his assimlUs^ but the 
general figure of the latter (from a photograph) show's some differ- 
ences. The most notable is the very evident arrangement of the 
corallites in vertical series, which I have not pbsorved to any marked 
extent in the Singapore S]>ocimens. The type photographed by him 
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18 from MaocIesfieM Bank. To me it seemn much like M, aUiomor-^ 
pha Brook. 

The true appressa Ebr, has been redescribed by Brook from the 
type in the Berlin Museum. It has not been fijafured. It seems to 
agree pretty closely with DanaV species in most respects, but has 
larger axial and radial corallites than I have observed in the latter. 
According to Brook the larger radial ones are up to 8 “*" long and 
2 «m thick; the axial 2-2.5“® in diameter. lean find no other inarrked 
difference, and possibly this is not beyond the limits of variation in 
this species, for many others are known to vary more than this in 
the size of the corallites. The upright branches are shorter than in 
Dana’s type (one inch long, t. Ehr.; 4-0'®, t. Brook). 

Brook also states that the wall is “dense and echinulate, not 
striate.” I have shown above that this character is variable in 
Dana’s form. According to Brook the radial corallites are mostly 
“hooked labellate, with a thick, blunt, and frequently incurved 
apex.” The larger size of the axial corallites (t. Ehr.) formerly led 
me to suppose that it might bi^ identical with M. acernata Dana, but 
the measurements given by Brook would seem to contradict this, 
unless the tyjie be undeveloped in this re 8 j)ect ; but Ehrenberg states 
that it is nine inches in diameter. 

The distinctions between assimllis and alliotnorpha seem to me 
very slight and at most only varietal. Hee also A. dissimilis^ below. 

Aoropora arbuacula (Dana) V«r. Bee p. 218. 

Madreporn arbuneula Dana, Zodph., p. 474, pi. x1, fig. 2, 1846. Brook, op. 
oit., p. 40. 

fM, IcuKa Lam., Brook, p. 46. 

This species, in a large series from Singapore, shows much varia- 
tion. There are two branches of Dana’s type from the Sulu Sea, in 
the Yale Museum (Nos. 2005, 4165) besides a good series from 
Singapore. 

The type differs a little from most of the latter in having the 
radial corallites rather shorter and more squarroBe, with the walls 
more poroos and more distinctly costulate. But these characters 
vary in this species. 

In the type the radial corallites of the upper side of the branch are 
rather crowded, subequal, short (about 2 - 8 ®"“ long and 2 ®“ broad), 
tubular, with lower wall a little thicker, obliquely truncate, and with 
the aperture terminal and a little oblique, owing to the thinner and 
shorter inner lip. The outer lip is distinctly thickened, rounded, but 
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not inoiirved The wall is covered with elevated thin eostulai, which 
become ecbinulatc^ lower down, and on the degenerate curallitcs <»f 
the lower side of the branch. 

The ctBnenohyma is porous-retioulatc, or vermieiilate-pitted, and 
sparingly granulated. 

The Singapore 8i>eeimens are variously arborewently branched, 
with rather few divisions, most of the branches not over 10-20’“"* 
thick. The eorallites are often few and degenerate on the under 
side, but generally they are crowded and rather long (»n the upper 
side. 

The radial eorallites stand at various angles, even on different 
branches ol one specimen. Most commonly they are ascending ainl 
stand at 45'' to 00°, but they may stand at Tliey aiecoin- 

inonly nearly terete, tubular, a little tapered, truncate, with the 
aperture terminal and often only slightly or not at all oblique, but 
in other cases decidedly oblique, as in the type. The larger ones are 
often 4-5*“® in length and 2.5®® wide at base. Between these there 
are usually many short, verruciform, or sub<^onic eorallites. 

All the caliples are very distinctly stellate, usually with 12 septa, 
the primaries well developed, with wider directive'^ ; the secondaries 
thin and narrow. Tlie outer w^all is generally distinctly thi(*kened, 
and; the outer lip a little prominent and rounded, but not incurved. 
Externally the wall of most of the oalicles is densely covered with 
minute granulations, generally in longitudinal lines, but sometimes 
uniformly arranged, giving the surface a smoothish appearance. On 
the younger calicles distinct costulie are ofleii prosent, but they are 
seldom so distinct as in the tj^pe. 

The ocenench’yma is also generally very finely and closely echinulo- 
granulate, like the eorallites, but in many parts it becomes pitted, 
as in the type. 

Some specimens occur in which the eorallites of the larger branches 
and proximal parts of the smaller ones are short-conical or verruci- 
form, with crowded, swollen bases, unequal in siee, and in contact, 
with small, terminal, stellate calicles, o,5®® in diameter. But on the 
distal parts of the branches eorallites of the ordinary form occur. 

This variety has the oinnenehyma and eorallites densely echinulo- 
granulate. It seems to grade into the ordinary varieties, though the 
email rise of the calicles is a striking character. 

At first sight the Singapore variety looks like a distinct species, 
owing to the fine, dense granulation of the surface, and the longer 
and more tapered oorallites. But some of the specimens have 

TiuaSi OOHir. Acad*, Vol. XI. 15 Jamvart, 1908. 
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branchi^fi showing almost exactly the structure of the type, though 
other branches may be as usual. Therefore I conclude that the 
difference is at most only a local variation. 

Jf. Inxa Lam., as described from the type by Brook, seems to 
differ very little from the Singapore variety of this species, and it 
may, perhaps, be identical. It has not been figured. 

Aeropora auatera (D.) Vpf. See p. 218. 

Madr^ora auMteirt Dana, Zooph., p. 478. Brook, p. 56 

Platk XXXVI Fiouhb 10 Pi-atic XXXVI B. PiovRic 1. 

Branches of Dana’s type are in the Yale Museum. These show 
that the axial eorallites have thick reticulate walls and 12 wide, thin 
septa, the o primaries nearly meeting. No. 4I9(r. 

The radial eorallites also have 12 septa, the secondaries narrow. 
The walls of the larger eorallites are very porous and costulate, 
but the costulH' are thin and spinulose, and more or less interrupted 
by the larger pores between them ; toward the margin, the walls are 
often reticulate or fenestrate, owing to the large pores. But the 
smaller radial eorallites often have the walls strongly and roughly 
eehinulate, without costulie. 

The surfacje of the caenenchyma is openly porous or reticulate, 
and very scabrous, with coarse and irregular spinules. 

I have seen no specimens, except Dana’s type. Brook, apparently, 
bad no specimens of it, unless he put them under some other species, 
as is not improbable. He refers to it, doubtfully, some worn frag- 
ments only. 

Aeropora dissimilis Ver., sp. nov. 

Madr^ora echxdnuut Dana, ZoCph., p. 458, pi. xxxi, fig. 9, pi. xxxv, fig. 8, 
1846, non Lam., Ehr , Stud. 

Madrepora rotaoea Binder (par*). Brook, op. clt., p. 84, (non M. ra$ea, as 
on pL xv, ner nmaoea Eeper, p. 115). 

Plat* XXXVI. Fiotra* 9. Plat* XXXVI A. Fiouke 9. 
Studer was undoubtedly correct in stating that the A. eehidncea 
(Lam., and of Ehr.) was a very distinct species from Dana’s, but he 
was wrong in uniting the latter with Esper’s M, roeaeeay which has 
very exsert radial eorallites. 

^ Datia^s species is closely allied to eerealie^ apprma^ and oMeimiUe. 

It has unequal, tubular, loosely arranged, distal radial eorallites ; 
the longer onee but little appressed, and with oblique margins ; the 
calioles open inward and upward. 
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It ha8 alendor, acute, elongated, proliferouB branches, with rather 
aniall axial corallites, about .‘i®"* in diameter and 1 or 2”^® exBert, with 
porous walls and a small, J 2*rayed caliole. 

The radial coralliten arc loosely, irregularly arranged, and very 
unequal in length. On the distal 25-40®® there are many, longer, 
ascending, tubular eorallites, somewhat incurved, not aj>pressed, wdth 
the aj>erture oblique. The larger of these, which are free distally 
and bear one to several small basal buds, may be 6 to H*”" long and 
1.75-2®® in diameter ; some of them give rise to small ascending 
l^roHferous branches. 

Between these are other tubular and tubo-nariform radial calicles 
that arc about as large, but not so long, attached for nearly the 
whole length, but not appressed, or only slightly so, with the aper- 
ture oblique, round or slightly elliptical, and directed upward, and 
without a free inner lip. Part of these are somewhat compressed, 
with the outer wall thickened and convex ; others are nearly round 
and straight, but all have the outer lip thickened, prominent, obtuse, 
sometimes slightly incurved, sometimes straight. 

The eorallites are about a-5®® long and 1.75®® in diameter. 
Others mixed with these are one-half shorter, with the aperture 
less obliqtie. The wall of the distal eorallites is echino-costulate ; 
that of the more proximal ones is densely eohino-granuhite, usually 
with the granules in series. 

On the proximal half of the branches many of the eorallites ari^ 
immersed or have only short appressed lips ; on the larger branches 
they are nearly all immersed, with small stellate calicles. 

The radial calicles all have about 1 2 narrow, unequal septa, the 
directives a little wider. Tlie ccenenchyma is uneven, pitted, and 
roughly granulated. 

This species is related to Jf. aUiomorpha and M. assimilis Brook, 
ss Jf. nppressa Dana, but seems to be distinguishable on account of 
its much longer and very unequal radial eorallites, which are not 
so much appressed. 

In the length of the radial eorallites it is more like the typical 
appressa of £br., but that is said to have the eorallites strongly 
appressed and not striate, 

As it cannot properly be referred to A. rosacea (Esper), I propose 
to give it, for the present at least, a new name (A, dissimilis). 
Future comparisons with the types may load to the union of this 
aud several of the allied forms* The union of this and appressa 
(Dana) was suggested by me in 1804, but at present the tendency 
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seems to be to separate the allied forms of this group, rather than U> 
unite them. Still I think it not unlikely that a larger series of 
specimens would compel us to unite them in one species. 

Aoropora diffusa Ver See p 2i4 

Madr^ra diffusa 7emll Bull Mus Comp Zool , i, p 41, 1864 Quekh, 
op eit , p 161 Brook, op cit , p 80 

Platf XXXVI V PiaiTRS 2 Pi atb XXXVI P Fiolkb 10 
The larger radial corallites lu this species are prominent, com- 
pressed, naiiform, standing at about 45° to 00°, not at all appiesscd. 
The outer lip is thickened, a little incurved and considerably longet 
than the thin innei lip The free pait of the inner wall is short 
but evident, thin The apertun* is oblique and elliptical. Six 
very narrow jinmaiy septa are visible ; the directives are a little 
wider than the others. The walls are firm but porous and roughly 
ochinulate; the sharp granules are often in costal lines, but usually 
no distinct costnla* are visible, unless on very young ooralhtes. 

The axial corallites are a little exsert and scarcely larger than the 
radial, with a small calicle (0 76 to 1*"®) Tlic primary septa are 
well developed, but thin. 

Kiiigsmills Is., eotypes. No 1808 

Aoropora digitifera (Dana) Ver See p. 214 
Madrepora dt(fififpra Dana, Zooph , p 454, 1846 Brook, op oit , p 75, 1853, 
Plate XXXVI Ficicee 12 Plate XXXVl B Fioube 8 
Several branches of the type-specimen are in the Yale Museum 
(No. 430). These were, in part, used by Dana in desoribipg the 
details of the calicles. The longer branches are 50-65'“'** long, and 
10-13*“*“ in diameter at base, somewhat curved and compressed, pro- 
liferous, with small normal branchlets on the distal third. 

Near the base the calieles are small and many of them are wholly 
immersed, deep, with 1 2 very narrow septa ; others are larger, with 
a squarrose, shoit, thick, spout-like lower lip ; the upper lip is abor- 
tive, or nearly so. 

The most fully formed, radial oalicles (2 to 2*2*“® in diameter) are 
on the distal half of the branches ; these are large, strongly squar- 
rose, or stMd nearly at right angles to the branch. They are spout- 
shape, rather prominent, with the lower lip thick, expanded, well 
itoandedi end not at all contracted ; the upper lip is short and thin. 
They have a dietinot star of 1 8 septa, all of which are narrow exeeph 
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the two direotlveft. The outer wall is covered with numerous, very 
thin costulee. 

The more distal corallites are a little more ascending, but the 
lower lip is slightly excurved and expanded, so that the ealioh^H are 
eonspicuous. Some smaller immersed calicles (0.8“’'‘ in diairieter) 
are found between the labiate ones nearly to the tips of the branches. 
The axial corallites are moderately large (2.5 to with thick 
walls, and only a little exsert. The axial ealicle is small ( I”'"*), with 
1 2 subequal, thin, but not narrow, septa. 

The eamenchyma of the branches is rather dense, with few small 
poi*eB, and its surface is covered with rather coarse, rough or sharji 
sptnules, not crowded, an<l mostly arranged in longitudinal series, or 
often united into irregular costulsc or small tabular 
The origin of the type is unknown, but is doubtless Iiido-Paeific*. 

Acropora eflhaa (Dana) Ver. See p. 215 

jifadrepora tffum Dana, Zoopb., p. 455, 1846. BitK»k, )>. 76 {non (^iielcli). 
Plats XXXVL Ficuibes 16, 10«. Plate XXXVI B. Fiourkh 7, 7^4. 

Dana^s unique type of this sjK*eies from (Vylon (coll, llcv. Geo, 
H, Apthorp) is in the Museum of Yale iruiversity. 

It is a regular corymbose clump, with a slightly convex surface, 
10 by 14 inches (250 x '150"*’") ai^niss, and 5 inches (125'“"’) high. 
The upper surface is covered with upright branches 25 to 40"”*' long, 
arising from a solid basal mass of eameiicliyiiia, covered above with 
immersed stellate calicles. The base is broadly incrusting, about 
250**”*’ across, and free marginally <»nly for a slight distance, except 
on one «ido, wdiere the free part is 75 to loo'*”“ wide. It luw forms 
a nearly solid plate of coalesced braiicheB, with a few submarginal 
openings, without fiw branchlets, but covered thickly with exsert, 
conoidal, venaicose, and tubular corallites, J-a"”** long, with porous, 
echinulate walls and «-rayed, stellate calicleu, the directives wider. 
There are few immersed calicles beneath. The c<enenchyma of the 
outside base is very porous. 

The marginal branches are nearly horizontal at base, ami eoales- 
Cent; submarginai ones are curved upward distally; those nearer 
the middle are straight, ui)rlght, partly simple and partly forked, or 
more or less proliferous; they are rather stout and tapered, io to 
U*"^*** thick at base, subacute, with a moderately large, but not swol- 
len, axial eoralllte, in diameter, and i-a***"* exsert, with 

xatber thick, openly porous, costulate walls. 



280 JBt, VerriU — Vorah of the Mentis Aeropom, 

/ 

Many of the proliferous branches bear rather numerouB, large, tubu-^ 
lar corallites, mostly with a fea'- small basal bu<ls, some of them thus 
forming the axial corallites of incipient branchlets, 8 to 12®"* long. 
'The gemmilerons corallituH are much like the axial, regular tubular, 
with the calicle terminal, and the walls ratliei thick and costulate* 
Bepta 12, all narrow, the directives a little wider. 

Radial corallites of \arious sizes intermixed The larger ones are 
tubular, round or slightly compressed, many of them tubo-narifoi m ; 
many are dimidiate or spouti'shaped; others have tlie apt'rture sub- 
terminal an<P oblique. The outer lip is usually prominent, a little 
thickened, and often slightly incurved, but in others the lip is 
shorter and straight ; many have the inner lip short, or abortive, but 
in others it is Mell developed and thin. The smaller intermixed 
ooraliites have the same forms but some aie short veirueiforra, others 
labellate ; immersed ones are few, except at the base. 

The walls are retioulate-porous and regularly costulate or eohmo- 
oostulate on the distal corallites, but often evenly and sharply granu- 
lated on those of tlie lower portion of the branches. The basal coral- 
Htes are mostly short, verruciform, with the calicle temiiiml. Septa 
in nearly all cases are 12, Imt narrow ; those of the first cycle are 
fairly well formed ; those ol the second are very narrow, sometimes 
rudimentary; directives are ratlier wider than others. 

The longer tubo-nariform calicles are about 3 to 4®® broad and 
(jmm in diameter ; manj*' of these aie gemmiferous at base. 

Point Pedro, Ceylon, coll. Rev. G. II. Apthorp, 184.1. No, 3008. 

This species, in its form and mode of growth, resembles A, (ituderi 
(Br.), but the latter forms more regularly corymbose clumps, with 
shorter and more conical branches, and its corallites seem to be more 
divaricate and more labiate. A. bmodactyla (Br.), pi. xiii, also has a 
similar form, but the ooraliites are quite different. It is closely 
allied to A, 8e(*ale (type from Ceylon). 

Aeropora indumta Ver., sp nov 

pLAf* XXXVL Fioubx 19. Flats XXXVI 0. Fmvm 6. 

Plats XXX VI F. FiorE* 12. 

Coral dense and heavy, sparingly branched, with short, stout 
branches, somewhat as in A. robu$ta Bang. Branches often 25®*^ 
or in diameter, subconic, or gradually tapered, obtuse. 

Axial ooraliites short, scarcely larger than the radial ones and not 
much different in form ; 3-8.5®® in diameter, 1 to 2*“® exsert ; walls 
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moderately thick and lipn rounded ; oalicle Binall (about J with 
1 2 Bcpta distinct. 

Radial corallitc‘s irre/j^ularly arranged, crowded and exserl on the 
upper side ; loosely arranged below, and less exsert ; on tlu» smaller 
branches more regular and ascending, nearly adnate, but not ap- 
pressed. On the larger branch they stand at angles varying from 
to UO^, and sometimes form oblique rows. They are verruci- 
form, eonoidal, or tubo-eonoidal, with thickened walls and swollen 
base ; summit usually obliquely truncated, with the small calicle 
opening upward ; but KoinetimeH it looks down ward, %r sideways, 
and often it is terminal. 

Length of the larger radial eorallites, mostly 8 to ; diameter 
at base, about ; calicles, 0.75 to 0.80’**“. 

The distal «Mid of the radial eorallites is usually free for I to 3’““, 
with the inner lip well formed, but some ai*e entirely adnate, with no 
free inner lip. No immersed calicles occur on this specimen. 

The radial eorallites are strongly stellate ; the six prfmary septa 
arc well developed, but narrow, thick next the wall, subtMjual ; the 
secondaries are much smaller, but distinct. The whole smfaee is 
uniformly and densely covered with fine rough granules. 

The type is a single stout branch, 100“*" long, with one side branch 
20““ long. No. 6155, Mus, Yale Univ. Australia (coll. Ward). 
The rest of the specimen, on which 1 made ray notes sex oral yea is 
ago, may now be in the Field Columbian Museum, Chicago, 

This species is remarkable for the unusual density of its emnen- 
chyrna, and for its eonoidal radial eorallites. 

Acropora Xaiaonica Vet,, sp uuv. 

Plate XXXVl C. Figukr 4 Plate XXXVl F. Fiat RK 9. 

Coral arborescent, distantly, loosely, and irregularly branched, 
with the branches often forked, mostly ascending, hut some are 
widely divergent and often crooked. The terminal branchlcts taper 
gradually to rather slender tips. Principal branches are mostly 1 •> 
to I6®“ in diameter at base ; terminal ones are U to !()““ thick at 
base, and up to 60 to 75““ long. Their tips are subacute, truncate, 
with the axial oorallite 2 to 8““ in diameter and I to 3“"‘ exsert, 
walls arc not very thick, i*etioulate-porou», and strongly costulale. 

The radial eorallites are mostly entirely or nearly immersed, on 
all the larger branches ; some of them have slightly raised, thin 
margins ; others have the lower Up a little prominent ; their calicles 
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ate rather large (1 to 1*25*"®), and regularly stellate, with six well- 
developed primary septa and six narrow ones; the directives nearly 
meet in the center. 

On the more distal parts, and especially on the terminal branches, 
the Diarginn of the calicles become more elevated, especially on the 
lower side, forming thin lower lips that stand out often nearly at 
right angles, but unevenly so, thus giving the surface a rough and 
irregular appearance 

Those near the ends of the branches are often tubular, but entirely 
adnate, with the large, terminal, round calicles opening upward; 
the inner lip being thin and very short or adherent, while the thin 
outer lip is tubular and truncate. A little lower down the inner lip 
is suppressed and the outer lip is shorter and often half-tubular or 
dimidiate, hut the calicles ar€^ nearly round and often open rather out - 
ward, so that they arc conspicuous in a side view. They are rather 
crowded and unequal in size, the larger ones being about 1.26®"' in 
diameter. All the larger ones have 12 septa, but the septa may all 
be rather narrow, except the directives, which are usually well 
developed. 

The walls are always thin, compact, and strongly costulate. The 
cmnenchyma is firm hut porous, irregularly pitted, and covered with 
rather loosely arrange*}, small, rough granules. 

Manilla Bay, J-<uzon. ITie type is in the Mus. Yale Utiiv. (No, 
1809, orig. numlH»r J98), received from the Museum of Comp. Zool- 
ogy, where there were formerly many specimens. 

This species belongs to the subgenus Eumadrepora of Brook. It 
is, perhaps, more nearly allied to Aerojtorn pulehra^ var. Hricta 
Brook, than to any other form described by him, but the latter has 
smaller and nion» tubular corallites, and the surface is “closely 
reticulate.^’ 

Aoropora microphthahna Ver Bee p 216 

Madrepora niin*ophfhalma Verrill, Comm Essex Inet., vl, pp. 82, 102, (49, 
68,1 Brook (i^orir), p 168 

Plath XXXVI C. FiotjRB 1 Plat* XXXVI P. Fiourk 15. 

The speeimeus referred to this species by Brook (p. 169) appear to 
be quite distinct. They are laxly arborescent; branches elon- 
gate, ^ thick ; scarcely tapering,” and have much larger radial 
eoralittes, which are “dilated, tubular,” with the Inner ]part of the 
wall “often incomplete or absent.” 
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None of these characters apply to my original ty)>e, which h in 
the Yale Museum (No. 774). This is a very much branched, small, 
arborescent coral, with the branches small (larger ones about 
strongly divaricate, and very proliferous, especially distally. Many 
of the smaller branchlets stand nearly at right angles to the branches ; 
others at 45° or less. 

The axial corallites are small (1.75 to not swollen, a little 
exsert, slightly tapered, with the wall porous and finely echinulate, 
rarely echino-costulate. 

The radial corallites are very unequal in si^e and form, but all are 
small. The larger ones (1.5-2"'”*) are nearly regularly tubular, a 
little tapered distally, obtuse at the end (about long), with the 
calicle small and only slightly, if at all, oblique, and about (>.5 tc» 
0.6"*"* broad, with thickened walls. The six septa nearly meet in the 
center ; rudimentary ones of tlu^ second cycle are often present, but 
minute. These larg<»r comIHtes ino.stly diverge at an angle of 45° 
or more, except distally. 

Between the larger ones are many smaller subconieal or verruci- 
form corallites, standing at various angles, with the terminal calicles 
only 0.6 to 0.4"**" in diameter, while others, like small, rounded 
verrucas have calicles of only 0.2"*'" diameter, but yet show six septa. 

The corallites and emneiichyma are densely covered m ith minute 
sharp granules, and show but few pores. 

The type of A, microphthaima was from the LtM> l^hoo Islands. 

The specimens describ<Ml by Brook were from Korea, Torres 8t., 
and Hamesvareii. They may, perhaj[»8, belong to A, parvistella 
(Ver., 1B64). 

Aoropora nobilis (Dana) V<*r. See p 2t7 

Mcidrepora noWU Dana, Zoopli., p. 481. pi. vj, ttg. 8 , 1846. x ,\f. Hccunfia, 
var.,p. 481, pi. xi, fig. 4, VerHll, Bull. Mfis. Comp, Zool , i, p. 40, 1864. 

A good Ceylon specimen (No. 454) of this species, which was 
used by Dana in his description, is in the Yale Museum, and also a 
branch of his East indian (Singapore) type. Also, one of his typos 
of M.secnnda, from Singapore (No. 20 u). 

In addition to these, thew are numerous good Kpecimetis of this 
species from Singapore (coll, Capt. W, H. A. Putnam and others). I 
have also seen large series in other museums. 

The Ceylon specimen is a low clump of short, stout branches, up 
to 25-80*""* in diameter, arising from a large basal mass. The 
btanohes divide rapidly and irregularly, so that the undivided termi- 
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nal branches are mostly only 25 to 60”**** long, and taper rapidly. 
They stand at various angles ; some are almost squarrose. 

Most specimens *grow taller (up to 2 feet high =: 600® '“) and branch 
more arborescently, with longer and more distant branches, variable 
in size. This was the case with Dana’s Singapore type. 

But the characters of the corallites are generally pretty constant 
in all. The axial corallites are nearly always large and swollen, with 
thick, porous walls; their diameter is commonly 4 to but vanes 
from 8 to 0“™ on a single specimen ; their oalicles are about 2®® 
broad ; the naked, exsert portion may be 2-3®*® in length. 

The radial corallites are various in size and form on one branch. 
The larger ones, in typical nohiliSy are dimidiate-cylindrical or spout- 
like, scarcely at all compressed, with the lower lip thick and 
rounded, rather long, porous, often slightly expanded, frequently a 
little incurved, but distally on the branches more spreading and 
often a little excurved, though the greater number are nearly straight 
on the outer side; they stand at angles of 50*" to 00^ but more gep- 
erally at 00*^ to 70®. The inner lip is usually short and thin. The 
larger ones arc usually about 2-2.5®® broad and 2 to 4®® long. 

Tlieir septa are very distinctly stellate, with six rather wide 
primary septa, the directives wider, and six narrow ones of the second 
cycle. The axial corallites have 12 distinct septa, rarely 24. 

The walls of the axial and radial corallites are strongly costnlate^ 
with pores between the costulie ; the lower lip of the radial coral- 
lites is fenestrate-jKirous distally. The cmuenchynia is very jiorous 
and pitted, and roughly granulated. 

Between the larger radial corallites there are many small labellate 
or dimidiate ones, with the outer lip either long or short, straight or 
inourved, and also a few that are nearly or quite immersed. 

Var. aecunda Ver , 1864 

M€ifdr0pora ietunda Dana, op. oit., p. 487, pi. xl, 4. 

One of Dana’s types of this form, in the Yale Museum, forms a 
loosely, arborescently branched clump, about 10 inches high (250®“), 
with the main branches rather long and divergent, about 15 to 18®® 
ill diameter^ branching freely distally, with evenly tapered branches. 

In its form and mode of branching it does not differ from many 
typical specimens of nobilh^ but the main branches are more slender 
than usual. 

The terminal or axial corallites are thick and swollen, porous, and 
costulate, formed exactly as in nobUhy though they average rather 
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Btuailer, but 8 everal of the branches have them a« large as is usual 
in typical nohilis ; they vap}'^ from 8 to 5”****> the average being about 
8-.1 to 4”*“. 

The structures of the cfeneneliyma aiitl walls arc as in nobilis. 

The lateral corallites are rather smaller than usual in that form, 
and they are mostly distinctly compressed, and ha\e the outer lij> 
less thickened, and more often incurved, so that many of the coi- 
allites are slightly boal-sha}ied, and the ealicles elli}>ticat ; but they 
are cut away on the ujijier side and have the short inner lip as in 
ft ob ilia. 

Moreover, on some branches of the type, the calieles arc not more 
compre 8 t«*d than often occurs on typical nohilh. This character 
varies in this species, as in many others, and may be due to more or 
less crowding of the buds. 

This more compressed and more beaked form of the radial ealicles 
IS, however, the only tangible character for sc^parating this form, even 
as a variety. 

'flic secund condition, due to the partial suppression of the coral- 
lites on tlie under sides of some branches, is an accident of growth 
that may occur in any stiecies. The smaller size of the branches is 
not even of varietal imjiortanee. 

Brook not only considers seeunfht a good species, but he puts it in 
a dififerent group,* far removed from nobUu*^ though he refers to ray 
uniting these forms in 1 hu 4. Probably Brook Imd a different species, 
from Australia, f which he described undei* the name of sevumia ; 
but he also quotes Dana’s description. 

My conclusion in regard to this point, in 1864, was based on a 
direct comparison of types of both forms, with a tine series 

of tiobUis in the Mus. of Corap. Zoology. Although I have studied 
larger collections since then, I have seen no reason to change my 
opinion. 

^ Brook puts Mecunda in Ills 1st BQbgsnuH, /Cumeuirsporaf on p 80 , nobihs m 
his 6th Bubgenns, TytoptfrCy on p 165 This is mainly an account of the slight 
difference lu the else of the axis! corallites 

t Brook’s Australian specimen is said to have the radial oalicles rather distant, 
much compressed, thin- walled, tubo-nariform or dimidiate, 8-4.5““ long, 1.2- 
1.6““ broad ; the walls striato-reticulato, not ecbinulate, unless at base. Most 
of these characters do not apply to Dana’s seeumia, especially the thin -walled, 
elougateil, narlform corallttes, nor would Dana’s species go in the subgenus 
Ji^madrsporay as defined. 

Hence I believe it a distinct species with a superficial resemblance to secund a 
fmd would propose to call it sevundelta^ sp nov. The types are from Port Deni- 
son and Bandtn Is., Anstralia (coll. Rent), 
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Even in 1 864, 1 had demoted ovei* three yearn to the continnons 
study of reef-corals, including all of Dana’s ty|)es, so that I was 
then very familiar with all his species, and not more likely to err 
than now, in comparing types. 

A, ant alio Queloh, ap. (op. cit., p. 150, pi. ix, fig. 2), from the 
Philippines, is a very closely allied species, and perhaps will not 
pro\e to be distinct, when a series from that locality can be studied. 

Brook refers the latter (with nobilu) to his subgenns Tytopora^ on 
account of the large, thick-walled axial oorallites. This character is 
as variable as others, and I think that Brook has given it too much 
importance in many cases, thus widely separating species that are 
closely allied, and perhaps, in some instances, widely separating 
forms that arc mere varieties of a single species, as in the case o1 
oecuuda and nohilis. To me this species seems to be more nearly 
allied to typical Etimadropora 


Aoropora pachyoyathua Ver , sp uov 

Plats XXXVI Fiamue 20 Platk XXXVI 0 Fiwtraic 5. 

Plat* XXXVI P Fiouiue 6. 

Coral probably ciespitose, perhaps corymbose. Branches diver* 
gent, stout, 20-25®*“ in diameter, often irregularly proliferous ; the 
terminal branchlets short, tai>ered, obtuse. 

Axial corallites large and swollen, (4-5®® in diameter), with thick, 
rounded, porous walls and a rather large, deep oalicle, 2®® in diame* 
ter. They aie about 2-4®® exsert. 

Radial corallites large, thick, unequal in sise, ascending, laterally 
sessile, very irregularly arranged, often aggregated into uneven and 
prominent clusters. The larger ones are mostly tubular, or conic- 
tubular, with stout, enlarged bases and thick, swollen, incurved sum- 
mits ; thdr small calicles open obliquely inward, so as not to be 
visible in a side view* But with these are some that are more regu- 
larly tubular, truncate at the blunt ends, with the oalicle round and 
terminal ; some of these may carry basal buds and eventually 
become axial corallites. They are from 3 to 5®® long and 8 to s.5®® in 
diameter. They are mostly attached for the whole length of the 
inner side, but fiot appressed. The inner Hp is usually very short or 
absent, but may be fairly well developed. The aperture is very 
small (0.6 to 1®”*) and often is almost concealed by the very thick, 
rounded outer lip, which usually curves inward very strongly. On 
the distal part of the branchlets they are more regular in form and 
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arrangement, with the end truncate and the nearly round oalicle 
opening upwainl. 

Among the larger radial caHeles are many that are smalh^r, wliorter, 
oonoidal or verruciform, with a very Hmall terminal ealiele, often 
less than 0 in diameter. No entirely immersed cahcles occur on 
these branoheH. 

Hepta of the axial coralUtes 12, those of the Int cycle ucll devel- 
oped, the others narrower. In the radial corallites six arc wide and 
Mix very narrow, but distinct. 

Surface of walls and ccBnenobyina everywhere ratlu^r coarsely and 
roughly echinulate ; the granules on the distal coralJites usually 
thomy or laiwate, not crowded, often in costal lines, but no costulie 
are visible. The ecenenchyma is dense. 

The type (No. U141)is a single branch with four principal divis- 
ions and several small, distal, divergent branchlots. 

Locality unknown (coll. Ward), Perhaps the n»st ol the speci- 
men may be in the Field iJolunibian Museum. 

This species is remarkable f<ir the large, very tbick-wall(*d, closely 
adherent radial calicles, having the small apertures mostly concealed 
in a side view, by the very swollen, incurved outer lip. 

It belongs to the group Tylostohiay in Brook's system, on account 
of the large and swollen axial ooralliteS, but it does not have much 
resemblance to any otlier species of that group. Pei^haps, in general 
appearance, it is moi'e like J. yonayra than any other species. 

Acropora proliza Yer. See p 217 

Madrfporo prohxa Ver , CVimiTmniciitions Ehshx Inst , Salem, vol v, p. 22» 
1H66. Brook, op. oit , p 187 

Platx XXXVI. FmtJRKS 8, 8a I^latk XXXVl A Fiourem 8, 8a 
Flatb XXXVI F. FiauBJC 14 

Mr. Brook (p. IbT) referred this species doubtfully to his MJonyi- 
cyaihus (E. A H.), which he redesoribed from the type. 

Our species does not agree with his description, nor with an 
authentic fragment of the type ul Kdw. A llaime, sent to the 
Mas. of Comp. Zoology, by Prof. Milnc-Edwards himself, and with 
which I had compared my type, in 1804, as then stated.* 

* Mr.Brook, in numerous instanoes, ignored ths fact that 1 have bad oonstant 
access to the types of Dana and othem and that my determinations of speoies 
weif made by comparison with types. Thus he often arrived at different 
and ermneous residte. Had he kept this fact in mind, and given it due weight,, 
he mia^t have avoided several arvers, 
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I will add the following details fiom one of niy tyfies : 

The ocenenchyma is \er^ finely and evenly echiiiulated, and 
almost without visible pores. 

The radial ooralhtes are mostly short, verruciform, but some are 
long, tubular, tapei ing ironi a thickened base ; there are also man> 
small immersed ealicles The radial calicles are all small, bnt the} 
mostly have 12 septa, those of the second c}cle being very narrow; 
those of the first cycle meet below, as seen m sections. 

Wall of the axial caholes is thickened and rounded at the margin; 
the sides are without costie. In sections the wall is thick and nearly 
solid, and the ccDneiichyma is dense. 

Ousinia. No. 1880, 

It is nearer A prommbens (Br., p. 188, pi. xxviii) than to longi- 
cyatlme. It also resembles, in a general way, A. Bubglabra (Br.), 
and A, Royntrt (Br.). 

Aeropora stellulata Ver , up. nov. 

PukT* XXXVI C Flora* 8 Plat* XXXVI F. Fioim* 10 

Coral arborescent, loosely and sparingly branched, With long slowly 
and regularly tapered, terete branches, which often diverge at an 
angle of 50® to 60". The larger branches are 1 2 to 14®*® in diameter, 
or more ; the undivided distal ones may be 70 to 100®® long, and 
10®® in diameter, 7o®® from the end. 

The axial ooralhtes are of moderate size (2 to 2.5®®), cylindrical, 
a little exsert, with somewhat thickened porous, strongly costulate 
walls, bearing small buds close to the end; tbe costulae are regular, 
thin, and high, ' 

The radial ooralhtes are small, tubular, squarrose, short and stand* 
ing nearly at right angles on the larger branches, but becoming 
longer and slightly ascending more distally. The larger ones on tbe 
distal half of the terminal branches are longer than broad (about 
1®“ broad and 2®® high), slightly or not at all compressed, not 
tapered, obliquely truncate, with the outer lip refunded, a little 
thickened, and slightly incurved; tbe inner lip thin. Their walls are 
porous^ sometimes reticulate-porous, and strongly costulate, with thin, 
high costulie. Between these are scattered many smaller, short, 
tubular oorallites, mostly squarrose and with reticulate walls. 

On the larger branches the oorallites are of more uniform size and 
length, very squarrose, short tabular or sub^verruciform, not so high 
as broad (diameter about 1“®), with the oaliole terminal and about 
0.5 broad* Wholly immersed oorallites seldom appear, except a fcM? 
on the under side of a single injured branch* 
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Six Hepta are well developed and form a regular gtar in all the cal- 
icjes, the direotive« being wider. In many ealieloB six very narrow 
Hepta of the second cycle are viHible. 

The eoenenchynia in dense and rather closely covered with rather 
sharp rough granules^ often united into linear or irregular groups, 
and also more or less covering the walls of the corallites on the 
larger branches. 

Zanzibar, Mus. Yale Univ., type, No. 435. Received from Bos- 
ton Hoc. Nat. History, as a duplicate. 

^rhis species somewhat resembles A» virgata (D.), the type of which 
{No. 2001) I have compared with this. Jt. virgata has the larger 
radial oorallites stouter, more ascending, more compressed, obliquely 
truncated, with a very short inner lip, and more strongly costulate and 
echinulate walls. The corallites of the larger branches are larger, less 
squarrose, more prominent. Its cmnenchyma is more strongly and 
more roughly spinulose. 

Aoropora tubigera (Horn) See p 219. 

Madrepoi*a fubigm*a Horn. Proc Aoad. Nat. Bci , Philad., 18S0, p 435 (non 
Qnelch, nec Brook). 

Plate XXXVI. Fioniias 1, 2-96. Platk XXXVI A. Fimrars t, 2, 2«, 26. 

Plate XXXVI F. Figure 8. 

Horn’s typo, in the Mus. Phil. Acad, of Science, was carefully 
examined by me, many years ago, and described in n)y notes. Sev- 
eral fine specimens now in the Museum of Yale University and Mus. 
Comp. Zodlogy, from Singapore, w'cre identified by me, at that time 
(1863), by direct comparison \iith tbe ty]>e. 

It is a common Singapore species. Many specimens were brought 
from there about 1830 to 1HH3, by Ca])t. W. H. A. Putnam, during 
sereral voyages to that port. These are now in the Museum of 
Oorop. Zoology; the Peabody Inst., Salem, Mass.; and the Yale 
Museum. Altogether I have seen about 20 specimens of it. 

It forms somewhat irregular rounded or one-sided, much branche<l, 
convex clumps, up to 12 to 15 inches (300-375®“) across, and 4 to 8 
inehes (100-200®®) or more in height, with the proliferous terminal, 
upright branohlets rather slender, tapered, subacute, and usually ter- 
minated by a slender exsert axial corallite. 

The texture of the coral is firm, dense, almost translucent, with 
few pores, and the surface of the emnenohyma is generally vermicu- 
lated or irregularly pitted, sometimes costulate, and rough with more 
or less numerous spinulose granules. 
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The main branohes aprea4 ont radially from the stout^ ono*aided 
or aubcentral base^ and branch diohotoniously ; the outer branchea 
lie nearly in one plane, but usually do not coalesce to any consider* 
able extent. 

The under side is covered with short irreiafular branchlets, directed 
outwardly, and somewhat appressed, each having one or several long 
divergent, often crooked and tapered tubular axial corallites, up to 
10 to 15”*“ long, and 2 to 2.5““ in diameter. Many of these tubular 
Coral) itefl stand separate!} , or in clusters of 2 or .1, without any radial 
coralUtes upon them ; but most boar at least a few small, appressed 
radial corallites, and many terminate the small, irregular branchlets* 

The immersed corallit<‘s of the under side arc scattei*ed, not very 
small, and ha> e a conspicuous star. 

The ecnnenchyina beneath is very firm and dense, translucent, and 
with a strongly vermiculatcd, rough surface, in many places sharply 
granulated. 

The ascending branches and brancblets of the upper side arc mu(*h 
subdivided dichotomously, the divisions forming acute angles ; those 
toward the margins are often very proliferous. The smaller simple 
branches are from 5 to in diameter, and up to 20-25*““ long ; 
usually evenly tapered and acute. 

The axial coralhtes are slender (1.7 to thick), cylindrical, 
and usually considerably exsert (up to 4-0““, rarely 10““) ; the wall 
is moderately thick and very strong, though perforate, not swollen 
at the margin ; its exterior is covered with regular and rather thin 
costulae, between which there are rows of pores, in the grooves. 

The radial corallites are rather large, especially on the larger 
branches, where they are nearly immersed } the distal radial calioles 
are about as large as the axial, or even larger. The distal radial 
corallites are short and rather openly tubular, with the summit very 
obliquely truncate, so that the inner lip is abortive, or nearly so ; the 
outer lip is large, thin, often fenestrate, frequently a little narrowed 
and incurved at the tip, but often flaring somewhat. These coral* 
lites stand at angles of 30 to 45®, and are not appressed ; they are 
about 2.75 to long, and about 2.5*““* broad. The wall is tbin, 
porous distally, and covered with regular, sharply defined costas. 

The oalicles are all distinctly stellate \ the radial ones have six 
strong primary septa, the directives widest, and usually six very nar- 
row secondary ones. The axial corallites have six wide andsubequal 
,aepta, usually with six very narrow ones of the second cycle. 

On the proximal part of the branches some of the corallites are 
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low, verruciform, and broad at base ; others ari^ immersed, not 
crowded, separated by coarsely and roughly echinulatc and irregularly 
pitted, dense ccenonchyma ; the calicles are large and their 12 septa 
are distinct and nearly equal. 

Singapore (coll, Capt. Putnam). Nos. 1370, a, b, c, //, etc., No. 
14H3, fragment of t3q)e, 

Acropora Bandenais Vcr , noni nov 

Mndrepora tiihigera Qtielch, op. eit , p. 161 Brook, p 79, (non Horn) 

Probably the specimens described by Quelch and by Ilrook, from 
Banda, as Af, tuhigera were not of this species, for they say that it 
has a very jmrons c<enenchyma (“extremely porous,” Brook), \\hile 
in the type and in all our Singa])ore specimens it is remarkable for 
its density and hardness. 

Brook also states that in the radial calicles the septa of the second 
cycle are “ usually not noticeable,” which is contrary to the condi- 
tion in this species. The axial corallites are also said to be labellate 
or iiariform, ^riierefore I propose to designate the Banda form as 
A, liandensis^ with the diagnosis as given by Brook. 

Acropora tumida VerriU. 

Madrepora tumida VerriU, Synopsis Polyps and Corals North Pacific Expl. 

Exp., Comm. Essex Inst , v, p 21, 1866. Brook, op. cit., p. 163. 

PijkTB XXXVI. Fiqurbb lUllh, Plate XXXVI B. FnniRjcs 2. 2a, 26. 

Platb XXXVI F. Fiouke 3. 

This species is easily recognized by the evenness of the under sur- 
face of the partially coalesced bmnehes, with very small immersed 
calicles, and by the short, swollen, thick-lipped corallites of the 
upper surface of the larger branches. 

On the distal parts of the upright branchlets the tumid character 
of the radial corallites is not so marked, and they are directed more 
upward, or may become somewhat appressed, but they are thick at 
the base, and taper to the summit, with the end rather squarely trun- 
cated and the terminal oalicle opening upward. 

The walls are echinulo-costulate, or sharply echinulatc, with the 
acute granules arranged in lines, and with very few pores. There 
are six well developed septa, and often four to six rudimentary ones. 

The axial corallite is a little exsert, rather stout (2.5 to 3®®) with 
thick walls and a small caliole with six subequal primary septa and 
six small secondary ones. The oalicle is not lai*ger than that of the 
radial corallites (about 1®"'). 

Trans. Conn. Acad., Vol. XI. 16 Januabt, 1902. 
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A fragment of the original type, from near Hong Kong, is in the- 
Yale Museum, No. 8H6. The rest is in the TJ. S. Nat. Miis. 

A, glauca (Brook) is evidently closely related to this species, and 
very likely may be identical with it. 


Aoropora turbinata (Dana) Ver 

Madrepora surculosay var tnrhinata Dana, Zooph., p. 446, pi. xxxii, ftf<, 5,. 

1840. Brook, op. cit., p. 200, 18»a. 

Madrepora turbinnta Vairill, Bull, Mns. Comp, ZooL, i, p. 42, 1864. 

f Madiutpora armata Brook, 1892 ; Brook, Catnl., p. 100, pi. x, flg8. A. B 

Plate XXXVI. Figure 6. Pi^tb XXXVI A. Figure 6. 

Plate XXXVI F. Figure 2. 

I’^he type of this form, which Dana considered a marked variety 
of sureuhsa, is in the Museum of Yale University, No. 2017. 

It appears to be a species quite distinct from DanaV type of M. 
Mureuloaa^ from the Fiji Islands, fragments of which are also in the 
Yale Museum, No. 4181, 

This coral forms a somewhat turbinate corymbose, nearly flat 
clump, consisting of stout, divergent, ascending primary branches, 
arising from an incrusting base and rarely coalescent. The exterior 
surfaces of the outer branches, from the base up, are covered with 
numerous, small, irregular, divergent, proliferous branches, not at all 
appressed, which give the under side a rough, ragged appearance. 
Those mostly vary in length from 10 to 40®*“, the upper ones longer; 
the proliferous ones may bear branohlets long and 4-4}*"® in 

diameter, with slender exsert axial corallites, 1.5 to 3.5®“ long, and 
tubular, truncate, or labiate-tubular radial corallites, with the aper- 
ture cither terminal or oblique. On the lower branches are numer- 
ous immersed corallites, about I*"® in diameter, with rudimentary or 
abortive septa, as in auroulosa. 

The upper side is covered with rather slender, neatly tapered, 
acute, forked or proliferous upright branchlets, their divisions rising 
at an acute angle, and nearly parallel, as is well shown in Banana 
general figure of this specimen. Some of them bear 6 to 10 divi- 
sions. The larger braneWets are 55 to 50®® long, often 8 to 10®® 
thick at base^ when simple or nearly so ; those toward the margins 
are oompresaed and stouter. 

Axial corallites are rather small and slender, about 2®® in diameter 
and 1-2®® exsert; walls thin, reticulate-porous, strongly coatulate ; 
septa six, narrow, the directives usually a little wider. 
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Radial coraUiton umall, promiiient, regularly arranged, not crowded, 
Htrongly divergent, nioatly at angles of rto® to 7o®, openly tubular, 
with the aperture oblique and looking upward, not compressed, nor 
appressed, inner lip adnate or abortive ; outer lip prominent, nar- 
rowed distally, concave, slightly or not at all incurved, very thin, 
fragile, reticulate-porous, regularly costulate, with thin costulse. 
Oalicles relatively large and open ; 8e|)ta nearly all abortive or rudi- 
mentary; sometimes the directives alone are visible Jind very narrow. 

Below the middle of the branehlets and on the basal branches 
are numerous immersed oalicles, 0*75 to I™"' in diameter, with rudi- 
mentary or abortive septa. 

(\enenchyina very openly porous and ))itted, or vermioulate, and 
sometimes lamellose at the surface. 

Tahiti, J. 1). Dana (coll. U. 8. Expl. Exped.). Yale Mus., No. 
20J7. 

This species is closely allied to -1. sarculosa (typical), and appar- 
ently to A. eorymbosa^ as restricted by Brook. Compared with a 
branch of Dana's ty|)e of s^ircuhsa from the Fiji Islands (Yale 
Mus., No. 41 KJ), the latter has much more compact ccenenchyma, 
echinulate in series at the surface ; the radial corallites are shorter 
with a broader, more dimidiate, and flatter outer lip, which is also 
firmer, much less porous, and more truncate, with more strongly cos- 
tulate walls ; the calioles are still more widely open, but have the 
same sort of rudimentary septa. The rather large, open, immersed 
<*alicle8 are also essentially the same, with rudimentary or abortive 
septa, but they are perhaps a little larger ( 1 - 1 . 20 ”*"*). 

Perhaps, with a large series, we might be obliged to reunite the 
two forms, but with the sf>eciraens that I have hitherto seen they 
seem to be as distinct as many of the recognized species of corymbose 
Acroporce, Should we unite these sjK*cies, it would probably be 
necessary to unite with them, also, M, corymbosa (Brook), M, oythe- 
rea Dana, M* symmetrica Brook, and others of the same group, in 
which the radial and immersed calioles are not stellate, but have 
only rudimentary septa. See below under A. symmetrica^ p. 254, 
and cytherelfa, p. 253. 

I cannot perceive any appreciable specific differences between 
this species and A. armata (Brook), described and figured by 
Brook (see below, p. 252), and think that they should probably 
be united. 
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Aor<^ra secftle (Stud.) Vor. See p. 218. 

Madrejjora pUintaginea Zooph., p. 459^ 1846 {non Lam.). 

Moiineiiora »e(*ale Studer, Heiae Oorv Gfuselle. MoiiatHb. Kongl. Preusn. 
Akad. Wiaaena.. Berlin, 1H79, p. 580 (non Bnwjk, p. 88, 1889). 

Madrepora Ceyfonica (>vtm&nn + M. remota Ort, 4 M, vuHda Ort. 4 if, Hecate 
Ort., ZoOl. Jehr., 1889, ir, pp 506, 510, pi. xiii, lig 0; pi. xli, fig. H. 

M. Ceyfonica Bruok, op. cit., p. 102. 

Platb XXXVI. Figubkh 14, 14a. Plate XXXVl B. Fiounaa 5, 5a. 

The large Hpeeinien from Ceylon, deficribcd by Dana, which i« 
distinct from his Singapore npeeiincns, is in the Yale Museum (coll. 
G. H. A})thorp). This is a crescent -shaped corymbose clump, 
attached by a large, one-sided pedicel. It is about 2 feet long and 
1 foot broad, wdth the ui)per surface a little convex, the length of 
the upright hraiiehes deereasing from 76->86*"*^ in the middle to 25 
to 40"'*® near the border, while the under side is inclined upward. 
The main branches arc oompleUdy coalesced, so that the under side 
is a nearly even, thick plate, without any j)rojections and w'ith 
scarcely any openings, except close to the margin, where the 
branches are reticulately joined ; the immersed ealicles of the under 
side are scattered, small, six-rayed. 

The upright branches of the upj>er side are rather stout (mostly 
10 to 15***'"), obtuse, somewhat angular, sparingly proliferous, except 
the marginal ones. They are rather close, mostly separated by 
intervals of 12 to 20*"*". 

The axial corail it es are rather thick and swollen, rounded, little 
exsert, with a small calicle and thick, porous walls ; diameter, about 
.V3.6*"® ; calicle, about J *"***. The calicle has 12 thin, narrow, sub- 
equal septa ; wall clostdy and finely ecbino-granulate, in series. 

The radial corallites are very unequal in size and form. The 
larger ones, which are mostly on the distal part of the brancdies, 
and within 25-35®*" of the tip, are large, tubular, a little tapered, 
with thick walls, rounded at tip, and with a small terminal calicle. 
Many of these have a few small, radial oalicles on their basal por- 
tion, and are then like incipient branches. They are exsert ; 

diameter about 2.5-3®®, 

Between these, with some nearly or quite immersed oalicles, are 
also many short (1-2.5®®), thick, ascending or appressed, tubular 
corallites, with the outer lip thick, rounded, and often a little in- 
curved, and the calicle oblique and slightly elliptical ; the inner lip is 
short and thin, or often abortive. Wall densely and finely gran- 
ulated, with sharp granules arranged in costal striie. 
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Some of the radial eoralliteH are longer (2-3*®"'), with the outer 
surface convex, or boat -shaped, and the calicle oi)ening obliquely 
inward, 'fhe radial corallites have six narrow primary septa, the 
directives rather wider when the calicle is elliptical ; often 4 to 0 
rudimentary sejrta of the Hccond cycle are also visibh*. 

Point Pedro, (Vylon, 1^43 (Rev’d Geo. 11. Apthorp), No. 3003. 
(St*e note, )>. 210.) 

This is the type-s])ecimen on which Dana based his description of 
M. planinglnm. It, llierefore, becomes also tin* type of M, aeeaU 
Stnder. StudePs J/. see<(hi was simply a new name for Dana^s 
plantaghkea. He gave no description. According to Brook (p. 88), 
Sluder’s specimens in the Berlin Museum include more than one 
species. He gave Singapore as the locality of his Hpeciinens. 
Therefore he jirobably had in mind an East Indian form, rather than 
the one from Peylon. However that may be, Dana’s type, from 
(Vyloii, in the Yale Museum, was the one that he described. 

Hie Rjiecies described as M, CegUmian by Ortmann, and by Brook, 
with the other related forms described by Ortmann, from Ceylon, 
appear to be varieties and different stages of growth of this species. 

The specimens described by Brook, as M, swi/e, are probably a 
different specie.s, and more like A, appnaHft (Dana). 

In mode of growth this species resembles .1. fejtfocyathua (Bi ), 
and also.l. Guppyl (Br.). It may prove to be only a variety ol 
A, ejfusif (Dana), to which it is verj" closely related. 

The specimens from Hingajmre, nienlioned but not described by 
Dana, are quite distinct, viith smaller upright branches; those of 
the lower side not forming a plate; axial corallites smaller; radial 
corallitcR short and swollen. One of these types is in the Yale Mus. 
(No. 2033). It is not M, aevalt of Brook. I have described it belo\\ 
under the name of A, secnlohlea, 

Aoropora aecaloides Ver., sp. nov. 

Madreptn'it plantaginea (pars) Dana, ZoOph , p 459, (won Lain , t Brook). 

Madrepora seeale (pars) auth., (wow Stnder) 

Plate XXXVI. Figures 15, 15a. Plate XXXVI B. Figures 6, 6a 

One of the specimens that Dana named JIf. pkwtayhiea, now' in 
the Yale Museum, is quite distinct from the Ceylon specimen, on 
which his desoription was evidi?utly based, and which has thus 
become the type of A, sccufe (Rtuder), see p. 244. The specimen 
wferred to is from Singapore and apparently belongs to a species 
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that has not yet received a distinctive name, hence I propose to call 
it A, secaloides. 

It is a flat-topped corymbose clump, about 18x15 inches across 
(460x376“®), and five inches (125®®) thick. It arises from a stout, 
short, }>edice]late base. The nearly horizontal primary branches 
coalesce into a nearly solid plate subcentrally, but farther out there 
arc many irregular openings, and numerous flattened, obtuse, 
appressed branchlets, with only a few small, immersed calicles, the 
surface in general appearing rather smooth, as if cohered with 
plaster of Paris. 

The upper side is covered with nearly upright, moderately stout 
dichotomous branches, mostly 12-18®® in diameter at base. 'I'hose 
of the central parts are 75 to lOO®® long. They may fork two or 
throe times ; most often they divide near the base into or three 
ascending branches, and these again divide into 2 to 8 terminal 
branchlets, 25 to 60®® long. Some of them may be proliferous 
near the tip ; they arc mostly 8 to 10®® in diameter, little tap<‘red, 
obtuse. • 

Tbe axial corallites art» of moderate size, 2.5-3.5®“', visually about 
3®® in diameter, and i-2®® exsert, with the walls rather thick, com- 
pact, and finely, evenly echinulate-granulate, not at all eostulate ; 
calicle small, with 12 unequal septa. 

The larger radial eorallites are short, divergent, witli very thick, 
prominent, rounded outer lip, not appressed ; inner lip usually 
wholly adnate ; calicles, rather small, .07-, 08®®, conspicuously stel- 
late, opening upward, little visible in a side vieu ; primary septa 
well developed, secondaries narrower, but very distinet. Walls 
thick, compact, >ery evenly and finely echinulate-granulate, like the 
coenenchyma. 

Between the larger radial eorallites there are many smaller ones, 
often verruciform, with short lips, and some wholly immersed. 
On the proximal third of the branches most of the calicles are 
immersed, but stellate with 12 septa. Ccenenehyma rather compact, 
everywhere evenly echinulate-granulate. 

Singapore, U. S. Expl. Exped., No. 2038, Yale Mus. 

Probably this species has been included under A, secale by several 
writers. Indeed, it is quite probable that Sluder himself so included 
it, for he refers to specimens of the latter from Singapore, but he 
did not describe them. It does not appear to agree with A. smtlv 
(Brook), non Stud., which has more appressed eorallites, but it may 
be that it varies in this respect. 



A, K VerriU— Corah of the Genus Acropora. 247 

In general api>earance this has Home resemblance to ^1. calamaria 
{Br.), but the primary branches of the latter do not coalesce into a 
basal disk, at least in the type, and its branchlets are more obtuse, 
shorter and thicker, and the corallites do not agree very closely. 


Acropora fSratama Ver., sp. iio\. 

Plat* XXXVI. Piuure IH. Plat* XXXVI B. Figuhk 9 

One of the specimens in the Yale Museum labelled as M. pnxU- 
ligera by Dana, dilfers speciti cal ly from another type-specimen, which 
agrees well with his description and figure. 

This coral forms a large, flat-t<»pped, turbinate clum]), covered 
above with stout, conoidal, subacute branches ; below, it arises from 
a stout, compact pedicel, 6 to 7 inches fl60 to 176®“) in diameter, 
rapidly w idening upward. It is formed by large, obliquely asceiid- 
ing, primary branches, which arc almost completely coalesced into a 
thick mass, with only a few submarginaJ openings, and covered 
beneath with nunieroUH, rather large (3.10 to stellate, 

immersed cahcles, hut without any projecting branchlets nor promi- 
nent corallites. 

The n[>per marginal branches are stout, very obliquely divergent, 
and digitate, more or less coalesced ])roxiinally. The upright 
branches of the central portions are not crowded, elongatc-conieal, 
36 to 60“’’* long, 16 to 25“'“ in diameter at base, regularly tapered, 
isubaeute. 

The axial coralliU»s are rather large, mostly 3 to 3..)““ in diameter; 
1 to 2®“ exsert, wdth moderately thick, very porous walls, strongly 
postulated externally ; septa usually 12, narrow. 

The radial corallites are very unequal ; the larger distal ones are 
2-3®® exsert, about 1.6-2®“ in diameter, tubular, scarcely ooin- 
pressod, obliquely truncated or labellate, with a dimidiate lower li}>« 
which is not thickened nor incurved, or but slightly so ; inner lip 
ttsually pretty well developed, free, but thin, often entirely adnate ; 
outer walls strongly oostulate, with row's of large }>ores between tlu* 
postulsB. Septa usually 12, the six primarieH rather narrow ; the 
•others almost rudimentary. 

Between the larger radial corallites there are many crowded 
i9maller ones, 0,5 to 1.26®® in diameter, short-tubular, rather exsert, 
with thin, oostulate walls, and an open terminal aperture, W'hich 
may be more or less oblique. The larger corallites stand out rather 
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prominently and are sometimefi squarroae, but in other casen form an 
angle of about 08®-76®, The ccenenohyma in loosely porous, or reti- 
eulato- 2 )orouH. Immersed oalicles become numerous on and between 
the bases of the branches. 

Tahiti, IT. S. Expl Expd. No. 2032. 

T\\q A, fjemmifera (Br.) grows in much the same form as this 
Niiecies, so far as the upper side is eoiicerned, but it does not seem to 
form a solid basal disk, and its short, conical, lateral branehlets do 
not occur in this species. The eoralHtes are quite different in form. 

Acropora Wardii Ver , sp nov 

PuLTK XXXVI Fiqure 13 Plate XXX VI B Fiofre 4 Plate XXX VI 

F Figure 4 

Coral a flat-topped, corymbose clump, arising from a large, thick, 
short base, 150 to broad. The larger specimens are 18 to 20 

inches across (450 to 500*"“), and 100 to 125”’"’ high. The lower 
side of the disk is composed of firmly coalesced, nearly horiEonta),. 
primary branches, united into a large, thick, continuous plate, 
except near the margin, where it becomes lobate; most of the umler 
side is eoiered with epitheca, to within 50 to 70'""* of the margin, 
where the emiienchyma is at first compact, nearly even, an<l finely 
granulated, but nearer to the margin it bears slightly elevated coi- 
ailites, becoming more prominent close to the margin. 

The upper surface is oeiily and rather closely covered with short, 
stout, often crowded and siibangiilar, bluntly tapm^ed, upright 
branches, the submarginal ones becoming oblique, and those at the 
edge short, nearly lioriEontal, often coalesced. 1’he central ones ate 
mostly 35 to 40"'"' high, and 15 to 20*"*" thick at base ; they are 
mostly separated by intervals of 6 to 10'"*". The camenchyma 
between their bases is covered with immersed calioles. 

The axial (*orailites are of moderate siae, often not much larger 
than the radial ones, diameter 2.5 to 8*"®, 0.6 to 1®® exsert, with a 
porous thickened wall, strongly oostulate externally ; oaliole small, 
about 0.76®®, witli 12 narrow septa. 

Radial corallites short, mostly 1.6 to 2®®, numerous, much 
crowded, with a dimidiate or auricular lower lip, which is only a 
little thickened and is strongly costulate externally, with small 
pores between the eostulm. The larger distal corallites are about 
1,5 to 1.7®® thick, often short, dimidiate-tubular, scarcely, if at all|. 
compressed, with the upper side cat away obliquely, so that the 



A. jE Verrill — Corals of the Oenxis Acropora. 

apertare in wide-open, and look8 upward and outward, and in visible 
in a aide view. The inner lip is often free for a short distance, but 
usually wholly adnato. Low^er down the eorallites ra]>idly become 
shorter and the low’cr lip hecoineH a thin crescent -ah aped margin, 
and at the base many calicles are wholly immersed. 

The septa are all narrow, except the directives; the six secondaries 
are often present, but very narrow ; in other eases abortive*. Camen* 
<‘hyma openly reticulate-porous. 

Kast Indies or Polynesia? (coll. H. A. Ward), Yale Museum, No. 
01. 'll. Also in Field (Vduinbian 3IuReum. 

In form of coral and mode of growth, this species resembles A. 
Cappyt (Brook), as tigured by Brook, but the latter has stouter 
branches w'ith much larger avial eorallites, and the w^alls of the 
latter are not costulate. 

It has some re8einblan<*e to A. conujira (D), but the branches are 
larger and more obtuse; the calicles are shorter, more crowded, and 
less labrate ; the walls an* more regularly costulate and fenestrate ; 
and the ea‘nencliyma is finer and not so rough. 

S<*veral specimens w'ere in the Ward collection several years ago 
(Nos. ( 1118 , 6120 , (IIT)!), from which the above description was made. 
That collection was afterwards sold to the Field (^JoJiimbian Museum. 
A few fragments of No are in the Museum of Yale Fniversity. 

Acropora polymorpha (Brock) Ver. 

Mitdvfimra pofyinorpha Brook, Aim. nud Ma^. Nivi. Hint , vlii, ji 466, 1891. 

Oatal. Mad. Brit. Muh., p. 169. 1893. 

Mitdrepara abmtnnoide» Dima, Zooph , p. 477, pi xh, fig. 1, 1846 (wow Lam.) 

Several branches from sjicciinens labeled as il/. ahroianoUles by 
Dana aie in the Yale Mus, (No. 4202). A eareful study of thew* 
shows that they belong to two distinct species. 

That which is most fully represented is the species figured by 
Dana. One of our specimens appears to be the figured branch. It 
agrees wdth Brooks’ description of his M. polymorpha. 

It has unequal, (iompressed-nariform, thick-walled, prominent, 
divergent radial <H)rallite«, with the small, elliptical, stellate calicles 
looking obliquely upw^ard; outer lip thick, rounded, and prominent; 
inner lip usually free for some distance. External surface of wall is 
densely and finely eohinulo-granulate, not costulate. 

Between the larger eorallites are many small tubular or verruci- 
form eorallites with a small terminal or subterminal ealielo. The 
omnenchyma is compact and finely granulated. 
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Acropora negleota Ver., ep hot 

Plate XXXVI. Pigube 31. Plate XXXVI E Figvbb 7. 

Plate XXXVI P. PtouRE 5 

The other species, mixed with the last, which I have been unable 
to identify, is represented only by a sin|;^lc terminal branch, 13®“’* 
in diameter, with a few short, divaricate branchlots, three arisiniof 
at one point in one case. It w'as evidently arboresoently branched. 

Axial corallites about 3.5®"* in diameter, and 3®® exsert, with 
strongly eostulate wall, and 13 very distinct sul)equal septa, the 
directives wider. 

Radial corallites are tapered, tubular, or conoidal, ascending, not 
compressed, obliquely truncate, with the round stellate calicle looking 
upward and somewhat outward ; outer lip a little prominent, not 
much thickened, narrow’cd, and incurved; inner lip thin, usually free 
for a short distance, but often entirely adnate. Outer M'all strongly 
eostulate, with tliecostulas rather coarsely echinulate, and with small 
pores in rows between the costulae. 

Septa 12, unequal, but all narrow, the directives a little widen 
There are but few small caliclcs between the larger, and none 
immersed. 

The larger (*oralliU*s are openly arranged, much fewer than in poly^ 
morj}hay and very different in the conoidal form and strongly oostu> 
late exterior. The comonchyma is irregularly and strongly pitted 
and roughly echinulate, in series. This is a true JEumadrepora 
(Brook). 

Probably this specimen was from Singapore, or that regi<m. U, S. 
Expl. Exped., 1846. No. 6126, Yale Mus. 

Acropora pumila Ver 

Madrepora pumila VerrlU, Comm. Esmx Inst., v, p. 28, 1866. Brook, p, 166, 

Plate XXXVl Pioure 5 PlateXXXVIA. Pigure 5 
Plats XXXVl I). Pioure 9 

In addition to the original description, which is pretty complete, 
the following points are noted. The calicles, both axial and radial, 
are unusually small, mostly not over 0.6®®, and some on the lower 
branchlets are immersed and still smaller, but the immersed calicles 
are scattered and inconspicuous. On the lower branchlets the axial 
corallites are often so thickened that the calicle becomes very small, 
or almost obsolete. Borne of the calicles, both radial and axial, have 
13 septa; the primaries are all rather narrow and subequal ; the 
secondaries very narrow. 
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Many of the lateral eorallites are verniciforin or low oonoidal^ 
with a wide thick base. 

The ccenenchytua and walls are nearly uniformly covered with 
close, rough, not very minute granules. 

Bonin Islands, XL S. North Pacific Expl. Exj». Yale Mus., No. 1(587. 

Acropora atriata V^i 

Madrepwn gtriata Ver., Coiuin ICiMsex v, p. 24, 1806 Brcwk, p 178. 

Plate XXXVl Fioures 4, 4a Plate XXXVl A. Figures 4, 4rt 
Plate itXXVl F. Figure 7. 

This HpccicH is notable on account of the large size of the calicles 
and the thin, flaring lips of the tubular eorallites, which have regu- 
larly costulate, thin walls. 

The axial and gemmiferous radial ooralliU^s are eith(‘r exsert- 
tubular or somewhat trum]Kd-sha|>ed, many being distinctly widened 
distally and 2-2.5”“" in diameter, with the wide, round cahcle about 
1.6®*"; they are often 4~5®“* long, with thin, flaring, porous edges. 

The normal radial eorallites are mostly openly tubular, about 3*"® 
long, with the summit obliquely truncated and the inner lip nearly 
or quite adnate, but not at all appressed nor compressed. The outer 
lip is thin, but firm, usually somewhat excurved, so that the calicle 
is widely open (1.5***®) and looks outward and upwjird. The coral- 
lites mostly stand out pretty strongly, at angles of 50^ to 70*^. 

The septa are unusually well developed in the radial eorallites ; 
the six primaries nearly or quite meet in the center, rather deep 
down in the calicles; the directives generally unite; the secondaries 
are narrow, but usually distinct. 

The c<enenchyma is firm, somewhat translucent, but with the sur- 
face irregularly pitted and sharjdy echinulo-granulate. 

It is a handsome, shrubby or arboresoently branched species, not 
very closely allied to any other that I have seen, except A, tuhlgera^ 
with which it has several points in common 

Ousima, U. 8. N. Pacific Bxpl. Kxped. Yale Mus., No. IChs. 

Aoropora urcaoUfera Ver., sp. uov. 

Madrepora vory%nbo»a Dana, Zf 06 ph., p. 456, 1846 (non Lam.). 

Plate XXXVl 1>. Fioure 8 . Plate XXXVl E. Figure 6 
Plate XXXVl P. Figure 18. 

It is remarkable that no I'eoent writer seems to have had in hand 
the species described by Dana as corymboBo, A part of the orig- 
inal type is in the Yale Mus,, No. 4187, labelled in Dana’s hand- 
writing. 
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It agrees well with his description. I have never met with any 
other example of the same species. It is easily recognisable on 
account of its peculiar, more or less urceolate radial comllites, w'hich 
have thin walls, often constricted below the a})erture. 

It is very unlike the type of corymhom described by Brook, 
which is nearly allied to A. ephifera^ A. vytherea^ and A, surculosa, 
Dana states that this species is ea^spitose, but our fragment is insuffi- 
cient to determine the form of growth. It is a single nearly straight 
branch, SO*""* long and Jo in diameter, with four divergent branchlets 
arising from one side, as if it were a proliferous submarginal branch 
from the upper side of a corymbose or ca^spitose clump. The 
branches are tapered, obtuse. 

Axial corallites are rather large and prominent, in diameter 

and 2-3®“ exsert, with thick, porous, closely echimilate walls and 
funnel-shaped calieles, about 1.5*“*" in diameter. 

Radial corallites arc thin- walled, and iinc»c|nal in .size and form. 
The larger ones are rather large and prominent, 3"**** long and 2-2.6 
in diameter, standing mostly at angles of 45° to 00°, and sometimes 
in vertical rows. They are tubular, mostly soniewbat swollen in the 
middle and rather suddenly naiTOwed or constricted just below the 
orifice, HO as to give them an urceolate form; but many are scarcely, 
if at all, swollen, and have the outer lip incurved, and often slightly 
beaked, or with the edge lacerate. 

Tlie aperture is round, oblique, and looks upward and inward. The 
corallites are not at all appressed, and the inner lij) is usually free 
for some distance. The walls are thin, but firm, not costulate, but 
thickly covered with rather strong, sharp, rough sjnnules, sometimes 
arranged in costal rows. 

Between the larger corallites are many that are small, shoit- 
tubular, or verruciform, with the calicle terminal and the lips 
lacerate. 

Septa distinct, but all narrow; the secondaries often rudimentary 
or abortive. 

The emnenohyraa is firm, irregularly pitted, thickly covered with 
sharp spinules. 

Precise locality unknown, £. Indies or Indian Ocean (Dana). « 

This species differs from all others known to me in the swollen 
and urceolate form of the radial corallites, with their spinulose walls. 

A. negleota Ver. approaches it, m this respect, more nearly than 
any other species. 
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Aoropora armata Ver. 

MatSrrporn armata Brook, op oit., Ann. and Majjj. N. HIrI., x, p. 452, 1892. 

Outal. Mad., p. 100, pi. x, Okh. A, B, 1898 (f=:A. turbinaia Ver.). 

Mr. Brook oonfiidt»re<i the eoral figured by Dana afl variety of his 
spieifera (p. 44 8, pi. 81, figs. (Mle, pi. 88, figs. 4-i^) identical with 
his armata. 

This does not seem to be the case. 

The type of Dana’s variety is in the Museum of Yale D^niv , No. 
2007. It differs in the details of the corallites and ca*iienchyma, 
though it grows in similar form. It also resembles A. turi^inata 
in its mode of grow’th, but it has much smaller ealioles than the 
latter, the w'alls and camenchyraa are much less porous, and the 
outer lip is iiarrow'cr and more ascending, 

A, tnrhinata agrees, therefore, very closely wdth A. armata and 
is probably identical uith it, for the latter has the same spreading 
radial corallites and very porous and fragile lower lip as turbinata. 
But Dana’s variety has an ascending or almost appressed outer lip, 
w'hich is compact and strong, though thin, and the corallites and eali- 
cles are decidedly smaller. I propose to call the latter A. vytherella, 

Acropora cytherella Ver , Hp. nov. 

Madreftora npin/rra (var.) Dana, ZoOpb., p. 448, pi. xxxi, 6-6f, pi. xxxiii, 
4-46. 

Plate XXXVI. Figure 7. Plate XXXVI A. Figure 7. 

Plate XXXVI F. Figure 1. 

The coral is vas<*-shape or salver form, from a stout pedicel, and 
the under surface of the coalesced branches is covered with diver- 
gent calioles and dwarfed branch lets in the type, as figured by Dana. 

The branches of the upper side are slender and very proliferous 
distally, mostly 25 to 85»®» long. The axial corallites are about 2®*" 
in diameter and 2-3®”* exsert, cylindrical, with firm, finely and 
regularly costulate walls. 

Radial corallites dimidiate-tubalar, elongate, 2-8““, strongly 
ascending, not truly appressed; outer lip long, thin, but not fragile, 
half*round, with the aperture very oblique ; inner lip thin, often 
free to some extent, but mostly adnate ; wall finely and regularly 
costulate with a few very small pores in the grooves. Ccpnenchyma 
irregularly and roughly pitted, and spinulose, rather firm. 

Calioles small, 0.5 to Septa distinct, but narrow, in the 

axial oorallites, usually 6, sometimes 12 ; all nearly abortive in the 
radial calioles. 
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Fiji Is., IT, S* Expl. Expod., No. 2007. 

This is not identical with A, armatUy as 8uj>posed by Brook. See 
remarks under the latter, above. 

It is closely allied to A. aurculosa and A» cythereo^ but has much 
Hinaller ooralHtes and calicles than either of those species, and differs 
in other ways. 

In the very numerous, small and slender uprija^ht branchlets this 
species resembles A. atcuain (Br.), to which it appears to be nearly 
allied. 

Aoropora symmetrica (Brook) Tor. 

Madrepont nymmftrtea Brook, p. 94, pi. xv, 1893. 

i:=^Madrepora corymbosa {pota^ Lam.). Restricted by Brook, p. 97 

^^Madrepora auteuloaa Dana, var , p 445. 

PI.ATE XXXVr FiaTtRK 8. Plat® XXXVI A. Figcb® 8. 

A large specimen from Zanzibar, in the Yale Mus., seems to agree 
closely with Brook’s type, as described and figured, but is rather 
more proliferous beneath and has somewhat longer upright Hujierior 
branchlets. 

Our specimen is a broad, flat-topped corymbose coral, with a 
stout pedicel, nearer to one side. It measures about 10x18 inches, or 
400x460““*, across the top. 

The free part of the disk, beneath, on the widest side, is J 2 inches, 
or 300““. Diameter of pedicel, 3,5 inches, or 88““. The disk is 
composed of intricately coalesced branches, with numerous rounded 
openings, 12-30““ or more in diameter. The under side is covered 
with an abundance of short, irregular branchlets, more or loss 
appressed toward the margins, giving it a rough appearance. They 
spread nearly at right angles on and near the pedicel, and are cov- 
ered like the cmnenchynia with large immei*Hed caliolcs and others 
that are short and appressed. 

The upper side is thickly covered with rather slender, acute, fur- 
cate and proliferous branches, upright in the middle and curved out- 
ward and upward toward the margins, so as to rise to about one 
general level. Many of them are 70 to 80““ long, with the branchlets 
mostly 25 to 60““ long, and mostly about 6 to 8““ in diameter, but 
often with shorter distal ones, 5-10““ long. They are mostly sep- 
arated by i^aces of 10 to 20®“ at tips. 

The axial corallites are slender, about 3.8 to l.5““ in diameter, and 
1 to 8““ exsert. They have a rather thin but Ann, costulate wall ; 
septa usually only six, and all narrow. 
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The normal diHtal radial eorallites are aaeendinjuf and loosely 
imbricated distally, round, dimidiate-tubular, with an elon^ated^ 
Htrai^ht, slightly ineurved, or a little flaring, hollow lower lip, which 
irt sometimeH very slightly thickened ; its edge is obtuse and dentic- 
ulate ; wall strongly costulatc with rows of pores in the grooves ; 
inner lip thin, mostly adnate. 

The ealicles are rather largo, about 1'"™ in diameter, round or 
nearly so, and look upward and slightly outward. 

Lower <lowii, the lower lip rapidly becomes shorter and mostly 
disapjiears on the bases of the branehleta and on the larger branches, 
where open immorsod calicles are numerous and eonspicuous ; they 
are usually at least 1™“^ in diameter. 

Septa in all the radial calicles are nearly all abortive or rudimen- 
tary ; often two very narrow^ directives are alone present ; in other 
cases 4 or more additional rudimentary ones can be seen with a lens, 
especially in the immersed calicles. 

Camcnchynia is roughly and irregularly reticulately pitted and 
vermiculate, and with rough echinulations in series. 

Zanzibar. No. 70. Exchange, from Peabody Inst., Salem. 
Branches of other sjiecimens, with longer branchlets, from Mozam- 
bique, are in the collection. 

Although (his specimen apiicars to be identical wdth A. syumietricay 
I have described it pretty fully, to show' its ])robable identity with 
A, mrcidoBa Dana 

I have compared it directly with Dana’s original types of the 
latter in the Yale Museum, and can find no tangible differences 
between it and No. 4178, from Tahiti, and others, in the* details of 
the corallites. The walls, lips, calicles, and septa are identical, 
except that the calicles of the Tahiti specimen may be in part a 
trifle smaller, and the branchlets that I have at hand are also a little 
smaller, but they do not differ so much as do those from contiguous 
parts of our specimen. 

The somewhat greater length of the upright branches of the 
upper side and the abundance of imperfect proliferous branchlets 
on the lower side, are the only noticeable differences. 

These are both very variable characters in corymbose corals of 
this group. Therefore I believe that the two forms should be 
united, 

Hie above description may bo considered as essentially a descrip- 
tion of A. iweuioaa^ as to the details of the corallites, calicles, and 
ooBnenchyma. 
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It is certain that sevoral of the fortns admitted as species ” by 
Brook in this group are very closely related, and perhaps are mere 
local or growth-varieties of one species. The A, coryvnbom (Lam.) 
as restricted and described by Brook, from the type, with its several 
varieties, belongs to this series, and bears the earliest name. 

It seems to me probable that a careful study of a good scries ol 
specimens would compel us to unite ^1. surenlosa^ A, turbiuata^ A, 
armtHOy and A. si/mmetricu as varieties of . 1 . eorymbom. It may 
also become necessary to unite with these A, eytkerea and A, cythe- 
rella^ as somewhat more marked varieties. 

All these forms are essentially alike in form and mode of growth ; 
in the structure of the corallites; and especially in the rudimentarj 
condition of the septa. All have an abundance of rather large, 
open, immersed calicles on the larger branches. 

Brook puts all these forms in section C of his subgenus Poly^ 
starhy6, but be puts aurcidom in subsection e, and the rest in sub- 
section o. I can see no grounds whatever for this distinction; more- 
over these forms do not, as a rule, conform with the characters 
given by him for his section C. 

Some of the forms referred to corymbom by Klunziuger (as his 
fig. 1, pi. iv, and fig. 2, pi. 1) seem to me very different from the 
corymboBa of Brook (after Lam.), although admitted hy Brook, with- 
out question, in his synonymy. 

As photographed by Kiss., the ra<iial corallites are speading and 
have a decidedly thickened outer lip, while Brook states the outer 
lip is half*tabular or labellate ” and ‘‘very fragile.” Moreover the 
Bed Sea form is represented as having much larger and stouter 
branches than the type. 

This stout-branched Bed Sea form, with thickened walls and stout 
Up to the corallites, seems to me a distinct species. I have examined 
several specimens of this sort, from the Bed Sea, but have not seen 
a good series. 

For the same reason, I have not thought it desirable, at this time, 
to formally unite all the forms, mentioned above, as varieties under 
A. corymbosa, for of some of them I have seen only single examples. 
Far bettor series are doubtless to be seen in the British Museum and 
probably, also, in the large oolleetionsof South Pacific corals recently 
added to the Mus. Oomp. Zoblogy by Mr. A. Agassis, but which I 
have not yet seen. 

The Jf. eorymbosa of Dana is a very different species* See A* 
wceolifora^ p. 251. 
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Aoropora xoillapora (£br.), and var. aquamoia (Brook). 

Madrfpora mithpora Brook, op. oit., p. 116, 1898. Dana, Zoopb., o. 446, pi 
xxxiii, fig. 2, 1846. 

Madrtpw'a squamoaa Brook, Ann. and Mag. N. H., x, j). 468, 1892 ; op. cit., 
p. 120, pi. XX, fig. B. 

Brook haj? redeaeribed the type of Ehreiiberg. He ooiiHidered it 
diKtinet from the 3/. millepora of Dana, and described, aa a new 
species (.4. nquamom)^ the form that he identified with Dana’s. 
To me, the differences mentioned seeiu trivial and not of sjiecific 
value. 

In either case, Dana apparently had both forms in view wdion 
he described his JT. millepora. Portions of the types of his 
species of that name are in the Vale Museum, and also a good series 
of specimens of this species received from Singapore (coll. (’apt. W. 
H. A. Putnam). 

Several of the latter agree wdth the A, equamoea (Brook), but J 
cannot distinguish them as more than a slightly marked variety of 
A, millepora, 

I think it probable, also, that A, auhalnUf is only a longer- 
branched variety of A, conveora, 

Aoropora naauta (Dana) Yer. 

Madrepora ft<t»uia Dana, Zoopb.. p. 458, pi. xxxlv, fig. 2, 1846. 

Madrepora namta and var. rra/iMtlabia Brook, op. cit., pp. 78, 74, 1898. 

One of Dana’s types is in the Museum of Yale Universit}' (No. 
2026, and 4187, branches), as well as other similar specimens from 
different sources. It is the fonii described as var. ernasilahia by 
Brook. 

This type forms a rounded, convex, thick clump of divergent 
branches and branchlets, which show no tendency to coalesce or 
form a basal disk. The marginal branches are divergent, stout, and 
shorter than the others. In these respects it agrees with Dana’s 
figure, but not with the larger specimen that ho described. 

The radial oorallites are promineut, compressed, and truly nariform, 
as well described by Dana. The lower lip is elongated, narrow^ed, 
incurved, and decidedly thickened, as in the type of eraaailahia. 
The edge of the lip is usually lacerate and rough. The walls are 
finely eohino-oostulatc. The calicles are elliptical, witli 12 septa, 
more conspicuous in the immersed oal teles of the bases of the 
branches. Tahiti (Dana), 

Titairs. Ooirv. Acad., Vol. XI, 17 Jakuahv, 1902, 
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Aoropora cuotUlata Var , sp. nov. 

Plate XXXVI I). Fiourks 8, 8ti. Plate XXXVI E . Piouiw 1. 

The coral forms a broad, flat-topped, ooryinbobo clump, covered 
with rather long, moderately stout, upright, dichotomous, ami more 
or less proliferous branchch, those toward the margin arching out- 
ward at the base ; on the under side usually with numerous divei- 
gent, abortive branohlets. 

The upright brancties are mostly 8 to 1 ()"*"* in diameter, and 3.5 to 
50 tnm Qf more long, round, or siibangular when crowded, little 
ta{>ered to near the ends, which are rapidly narrow(‘d and a little 
obtuse. 

Axial corallites moderately thick, about scarcely exsert ; 

wall thick, porous, rounded, costulatc, with many pores between the 
costuloi. 

Radial corallites unequal; the larger normal ones are large, prom- 
inent, about long, broad, divergent at angles of 

45®-7o®, a little compressed, arehed-nariform or (uieullate, with the 
wall thickened and convex on the middle of the outi^r side, and the 
thick, obtuse outer lip arched and incurved, so as to produce a 
hooded form on many of the larger corallites. The edge of the lip 
is thin and lacerate. Between these are many smaller, short, open 
tubular or subnariform corallites, with thin lacerate lips, and also 
many that are immersed, with wide, deep calicles, in 

diameter. 

The septa are all narrow, and part of them are often rudimentary. 
In the larger radial corallites the directives are more distiuct, but 
ten other subequal narrow septa arc usually visible. In the im- 
mersed calicles they are inostly obsolete, or nearly so, except the 
directives, which may meet in the middle, in some cases. But many 
calicles occur in which all six primary septa are well developed, deep 
down in the calicle ; others occur with 1 2 distinct, equal septa, at 
the edge. 

Many of the upright branches also bear more or less numerous 
gemmiferous corallites, rather longer and larger than the normal 
radial ones, about 4™ long and 2.5***“ broad. These are also at first 
oucullate with a thick, arched outer lip, and bear W small, arched 
corallites ; some may later beeotno more evenly tubular, like the 
axial corallites. All the corallites have finely costulate walls. 

Imtnefsed corallites are abundant on the primary branches ; less 
numerous beneath. The cmnenchyma is porous, with numerous, 
elongated pits, and roughly echinulate. 
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Indo-Pacifio (coll. Ward), No. 6180, Yale Museum. Also Field 
Columbian Museum, lliis species is somewhat allied to A, nasuta^ 
but is different, not only in growth, but the corallites are more 
arched and incurved ; the walls are more finely costulate and not so 
rougli; the sejita are less develojied; and the texture more i>orous. 

In mode of growth and form of branches it rcHembles A, Keutii 
(Br.) and A. obscura (Br,), but neither of those species have the pecu- 
liar form and structure of radial corallites seen in this. 

Acropom paxxicnlata Ver , ap nov 

Platb XXXVI D Fiqures 7, 10, lOn. Plate XXXVl E. Fiourk 5. 

Choral mu(‘h branched, forming small dense clumps, 150 to 200*°*'' 
high and broad, in which the principal branches, which are J2 to 
l.^**'*” in diameter at base, are repeatedly forked ; branches proli- 
ferous on all sides, \vith slender ascending or somewhat exciirved 
brauohlets of different lengths, thus producing paniele-like grou]>s of 
branchlets. The terminal btanchlets may be 20 to long, and 
8 to 5 ”*"* in diameter, tapered, acute, often bearing 1-3 long, exsert, 
tuVmlar corallites, besides the axial one*. 

Tlie axial corallit<‘ is slender and exsert, about wide and 8 to 
5mm long, with a thin strongly eoslulate wall and a regular 12-rayed 
ealicle. 

The exsert, tubular, lateral gemmiferous ealieles may be G to 
long and LS®**” in diameter, with 1-3 small basal btids, and costulate 
wall; the calicle is round and terminal, as in the axial one, with 12 
distinct septa; some of them are slightly larger or elavate distally. 

The normal radial corallites are prominent, ascending, elongate- 
tubular, obliquely truncate, nearly as large as the axial ones, with 
round calicdes ; the more distal ones usually have the inner lip free 
for some distance and the end only slightly obliquely truncated, 
with thin, porous, but firm, costulate walls ; those lower down have 
the inner hp adnato, or nearly so, and the aperture more oblique, 
with the lower lip a little prolonged, and sometimes a little 
thickened; some of them are slightly wider distally; all are strongly 
costulate. 

On the bases of the branches they become short -tubular, or verru- 
oiform, and many are entirely immersed ; these have ealieles about 
imm in (]iameter, with 12 narrow septa. 

The omnenohyma is firm, sparingly porous, irregularly pitted, 
sparsely cove):ed with minute, sharp granules. 
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Fiji Islands (?) or Tahiti, Yalo Mdseum (coll. Mrs. Mills), No, 3810. 

ITbis species has some resemblance to A» tubigera^ but the fonn of 
the radial eorallites is different and it lacks the numerous long, 
tubular, clustered, exsert corallites of the outer branches. The tex- 
ture of the ccenenchyma is also different and less compact. The 
mode of branching is similar, and both have siinilar costulate walls 
and stellate ealicles. 

It also has some resemblance to A, delicatiila (Br., pi. xxviii), but 
the latter is more suffruticose, with more profuse and more slender 
branchlets. The tubular oorallites are longer and more numerous. 

# 

Aoropora acuminata Ver. 

Uadrepm'a aruminfifa Ver., Bull. Mtia Comp. ZoCl , i, p 40, 1864. Brook, 
op cit, p 38, 1893 

Platk XXXVl D. Fioukk 5. Puat® XXXVI E Pioua* 2. 

Plate XXXVl F. Fiocax 11. 

This arborescent species branches much like some specimens of A, 
mnricata^ var. cervicornis. The long branches are apt to arise 
several near together and diverge widely, tapering vcrj gradually. 
The larger branches are about 20 to 30^"® in diameter and 150 to 
250®® long. 

The axial corallites are of moderate size, not swollen, lie normal 
radial oorallites are mostly of one form but unequal in size, widely 
divergent, mostly standing at angles of 60® to 80®, sometimes 90®. 
They are mostly rather large, 2 to 2.2®® in diameter, and about the 
same in length, or 2 to 2.75®®, with rather open, nearly round cali- 
cles, 1 to 1.2®® in diameter, looking outward and upward. 

The corallites are regularly short tubular, with the end very 
obliquely truncated or dimidiate and often slightly enlarged, rarely 
a little compressed. Outer lip a little thickened, often slightly 
incurved, obtusely rounded; inner lip thin, the free part not half as 
long as the outer lip. Wall firm, strongly costulate, with small 
pores in the grooves. Between the large corallites there are many 
small ones of similar form, but with the eaiicle less oblique and lips 
thinner. 

On the largo branches there are also, in some cases, many longer, 
spreading, gemmiferous, tubular corallites, with the oalicle more 
nearly or quite terminal. The larger of these are nearly like the 
true axial corallites in form, about 8-4»® long, and 2,25-2.75®“ in 
diameter; they mostly bear only 1-4 very small basal calicles. The 
walls are roughly and strongly costulate. 
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Sepia very naiTow in all the calielen : ufiually there are six narrow 
primariee^, the directiven a trifle wider; HometimeB a few rudimentary 
secondaries are also present. 

Cmnenchyma irregularly and roughly pitted, or verinieulute and 
e(diinulate. 

Kingsmilts Islands (coll. A. Oarrett). Received from the Mas, 
(^omp. Zo61. No. 1007. 

The above description is from one of the original types. In 
general ap}H»arance and mode of growth it considerably rc'^einbles 
*‘l. {ftaudh (Brook) and A, iuttrmedUt (Brook), as figured by Brook 
(op. cit., pi. i), but the i'orallites of both these are quite diffeieiit, 
being amall and with a more nearly terminal aperture than in our 
s|>ecies. 

Aoropora Shrenbergii (E. and Haime) var. soandena P 

f MatIrefHiva Khrenht>t*gii Edw. and Haime, Hist Corall., iif, p. 143 

f^Madtrpora Hrandenn Klanz., Oorall Rothen Meeres, ii, p. 26, pi. li, tij;. 6, 
p). iv, ftff. 3, pi. lx, flj<. 21. UixKjk, p. 48 

Pi.ATit XXX VI P. Fiourk 6 Platk XXX VI K. Ftoubk 3 

A large and fine specimen, apparently of this speeies, but not 
agreeing very closely with the descriptions, was studied by me. 
It was formerly in the Ward collection. 

It consists of a very large, one sided, irregularly retieulated e<»ral- 
him, about three feet (hoo"*”’) broad and tw^o feet (6«)0“'’") high. It 
arises obliquely from a st^out pedicel. The main branches, w hieh are 
in diameter, diverge and rapidly subdivide into smaller 
branches, which are very^ proliferous, the branches being arranged 
somewhat in one plane. The distal small hraiiehes rise up ^<•ry 
obliquely and have ta[>erittg tips ; many small, short, proliferous 
branehes, wdth siiuilar tips are scattered over the upper side of the 
frond. On the under side the branches coalesce info an open reti- 
culum, with large, unequal and very irregular meshes, 75 to 
long and 25 to OB'""' wide. 

The larger basal branches bear divaricate, conical branchlets, 10 
to long, 5 to lO"**” thick, and others 50""" or more long, and 12 
to 15“*"* thick, whioli are proliferous and bear smaller divaricate, 
conical branchlets, 5 to I a'""* long. These small, conical branchlets 
have a large, conical axial corallite, often 6 to 1 2""** long and 3 to 5'"'" 
in diameter at base. They are covered with round, shoit-tubular, 
obliquely truncate oorallltes standing at about 45®, with a rouml, oj>en 
caUcle; outer lip thickened, obtuse. 
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Septa 12, all narrow, the direotives a> little wider. On the larger 
branches are scattered rather large, open calieles, about 1*”“* in 
diameter. Some of the oalioles have a long acuminate outer lip 

(^oenenchyma firm, rough, irregularly and roughly pitted, and 
rudely eohinulate. 

On the upper branches the larger radial corallites are divaricate, 
tubular, obliquely truncate, with the ealicles opening outward, and 
with a short, thick, rounded outer lip. 

Ued Sea ? (coll. Ward), probably now in the Field C'oluinbian 
Mtiseum. Fragments are in the Yale Museum No. (iVMK 


EXPLANATION OF PLATES XXXVI-XXXVI F 
Plate XXXVL 

[All the figures on this plate are natural siite.] 

Figure 1. — Acropom tubigera Horn. Branehlet from the origiual ty])e. P 
No. 1488. 

Figure 2.— The wiine Upright branch from a Singapore apecimen. No 1870 

Figures 2a, 26.— The same specimen. Proliferous tubular corallites and 
branchiate from the outer and lower sides. 

Figures 8, 8a.— .4 cropfim proHjca Ter, Branchlets from the type. No. 1686. 
P. 287. 

Figures 4, 4a. — Acropora striata Ver. Branchlets from the type No. 1688 
P. 251 

Figure 5. — Acropora pvnxikt Ver. Branehlet from the type. No 1687. P. 250. 

Figure 6. — Acropora iurbinata (Dana). Proliferous upright branch from the 
type. No. 2017 P. 242. 

Figure 7. — Acropora cytkemUa Ver., sp, nov. An upright branehlet from the 
type. No. 2007. P. 258. 

Figure 8, — Acropora n\tmmetr\m (Br.). An upright branehlet from a Zanzibar 
specimen. No, 79. P, 254. 

Figure Acropora dUsionhs Ver,, li^. nov. A terminal branehlet from the 
type. No. 4841. P.226. 

Figure 10.— Acroiwm austcra (Dana) A terminal branehlet from the type. No, 
4190. P.226. 

Figures 11, lla, 116.— Acropora fumida Ver. l^rauehlets from the type. No, 
886. P.241. 

Figure 12.— Acropora digiUfera (Dana). A terminal bnmoh from the type. 
No. 480. P. 228 

Figure 18.— Acropora Wa^tdii Ver., sp. nov. An upright branehlet from the 
type. No. 6151. P. 248, 

Figure 14.— .Acropora seeah (Stud,). Distal part of an upright branehlet of the 
type. Ceylon. No. 8068. P. 244. 
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Figures 15, 15a . — Acroitora ueoa/oides Ver., sp. nov. Distal and middle portioiin 
of two upright branchlets of the type. No. 2038. P. 245. 

Figures 16, 16o. — Acrtjpora effum (Daua). Two upright branchlets from the 
type. No. 8068. P. 229. 

Figure 17.— -^cropora aeervata (Dana). An upright branchlet from the tyi)e. 
No. 4185. P. 220. 

Figure 18.— fratema Ver., sp. uov. Distal part of an upright 
branchlet from the type. No. 2032. P. 247. 

Figure 19.— itvduraia Ver., sp. nov. Branch from the type. No. 
6155. P. 230. 

Figure 20.— Arropom pachycyathuft Ver., sp. nov. Branches from the type. 
No. 6141. P. 286. 

Figun^21. — Arropora 7n»ghetaYeT.f»p.miV, A terminal branch of the tyj»e. 
No. 6126. P. 250. 

Figure 22. — Acroporn appi'enita (Ehr., Dana). Branchlet. }. P. 222. 

Platic XXXVI A. 

[All the hgures on this plate are enlarged about two diameters.] 

Figure 1, — Arropora tnbigrra (Horn). A branchlet from an outer upright 
branch of the type. No, 1483. P. 289. 

Figui*e 2. — The same. Distal part of an ui>right branch from a Singapore speci- 
men. No. 1370. x2. 

Figures 2/i, 20 . — The same specimen. Proliferous branchh^ts from the lower 
side of a lateral branch, x 2. 

Figures 8, Ha. — AcrofutM proUxa Ver. Branches from the type. No. 1686. 
X 2. P. 237. 

Figures 4, ia.^Acropora striata Ver. Branches from the tyi>c. No. 1688. 
x2. P.251. 

Figure 5. — Acropora pumila Ver. A branchlet from the type. No. 1687. x 2. 
P. 250. 

Figure 6 . — ArrojwiHt turbinata (Dana). A proliferous upright branch from the 
type. No. 2017. x 2. P, 242. 

Figure 7. — Acropora cythcrella Ver. A proliferous upright branch from the 
type. No. 2007. x 2. P. 258. 

Figure 8. — Acropora sptnmetWca (Brook). An upright branch from No. 79. 
X 2. P. 254, 

Figure 9. — Aci'opora dimttmilidi Ver* (=Jf. echidnesa D.) A terminal brimeh ot 
the type. No, 4841. x 2. P. 226* 


PlJLTB XXXVI B. 

[All the figures on this plate are enlarged about two diameters.] 

Figure 1 . — Acropora austera (Daaa). A terminal branchlet from the type. No. 
4190. P.226. 

Figures 2, 2tt, 26.— Aoropol^tt tumida Ver. Portions of the type. No. 886. x 2. 
P. 241. 

Figure 8,— Acropora diqitiftra (Dana). A branch from the type. No. 480. x 2. 
P* 226. 
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Figure 4. —ilcropora Wanlii Ver. An upright branohlet from the tyi>f . No* 
6161. x2. P.248. 

Figure 6. — Acropwa $ft*ale Sind. The distal part of npiight brauohee from 
the type of Duua. No. 3068. x 2. P. 244. 

Figures 6, 6a. — Aeropora, BeraioidcH Vev. Distal and middle portions of two 
upright branches of the No. 208B. x 2. P. 245 

Figures 7, Ta.—Acropom eftina (Dana). Two upright branches of the type. 
No. 8068. X 2. P. 22tt. 

Figure 8. — Acropiyra acerrata Dana. An upright branch of thet 3 rpe. No. 4185. 
x2. P. 220 

Figure 9.— -Acropora frnterna Ver. Distal part of an upright branch ot the 
type. No. 2082. x 2. P. 247. 

Figure 10.— Arropom appressa (Dana). Branchlet. x2. P.222. 

Pirate XXXVl (’. 

(All figures on this plate are enlarged abont two diameters. J 

Figure 1 — At^ropora mterophfhalma Ver. A small branch from the ty]>e No. 
774. x2. P.282. 

Figure 2. — Acropora diffum Ver. Portion of one of the types. No. IHOH y 2. 
P. 228. 

Figure 8.— Acj*opo*yi steihdaia Ver., sp. nor. Part of a branch of the 
No. 486. X 2. P. 288. 

Figure 4.—Acropom Luzoniea Ver., sp. nov. Portion of a branch of the type 
No. 1809 xl|. P.281. 

Figure 5. — Acropora paehycyathua Ver., sp. no\. A branch of the type. No. 
6141. xl*. P.286. 

Figure 6. — Aer€fpora indvvaia Ver,, sp, nov A branch of the type. No. 6156. 
xlj. P.280. 


Plate XXXVI D. 

[All the figures on this plate are natural size, except la, 2a, 9, 10, 10a, 11. j 

Figure l.—JftZh'poro mtfda Ver. Part of one of tlie types. No. 1468. [. P.197. 
Figure la.— The same specimen. Surface, x 6. 

Figure 2.— 3f<W<?pora lirazilienais Ver. Part of a branch of one of the types. 
No. 1461. f P. 197. 

Figure 2a.— The same specimen. Portion of the surface, x 5, 

Figure Z,-^Aer<^ora urraotifrro Ver., sp. nov. Branch of the type. No. 4187. 
P. 251. 

Figure 4.— Acropora apprensa Bhr. B|:asobes from Dana^s type. No. 2029. 

P. 220. 

Figure 5.— Acropora acuminata Ver. Fhrt of one of the types. No. 1007. 

P. 260. 

Figure 6.— Acropora JKhrenbergii^ var. scandensf Klz. Branch from No. 6189, 
I P.261. 

Figure 7*— Acropora paniculata Ver., sp. nov. One of the outer bnmches of 
the type. No, 8810. j. P. 269, 
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Figure 8 . — Awopora cucullata Ver., sp. nov. Two curved upright branoheB 
from near the margin of the type, 8o. A marginal branch from the under 
Bide. No, 6180, f P. 258, 

Figure 0 , — Aeropora putniln Ver. A branchlet from the type. No. 1087. 
x^^. P.250. 

FigureR 10, lOa,— ActYipom p(iniruhta Ver., ap. nov. PortiouR of branchletH 
from the type. No. 8810. x2jj. P.250. 

Figure 11 . — Acropora (Dana). Part of a branchlet of the type. No. 

m)68. X 2|. P. 820. 


Plate XXXVI E. 

Figure 1. — Aeroporn rucullata Ver., Rp. nov. Two URcending branchletR of 
upper Hide of type. No. 6180. x 2. P, 258. 

Figure 2,— acnminafa Ver. Part of a branch of tyi)e. No. 1007. x 2. 
P. 200. 

Figure 8,— AmipwYj Ehvenfwvgii^ var. HvamUnnf (Xlz.). Branch of No. 6139. 
xl|. P.261. 

Figure 4.— Acrojjom upprenna (Ehr.), Brauche»of Dana’Rtype. No. 2020. x 1 jj. 
P. 222. 

Figure 5. — Ampora pauicufata Ver., sp. nov. Terminal branchlet of the type. 
No. 8810. xl^. P.250. 

Figure 6. — Acropora urceolifera Ver., b|>. nov. Branch of the type. No. 4187. 
xl|. P.251. 

Figure 7.— Acropora neiflerta Ver., sp. nov. Distal part of branch of the type. 
No. 6126. xl|. P.260. 

Plate XXXVI F. 

Figure 1. — Acropora eytherella Ver., sp. nov. BranchletR of type. No. 2tH)7. 
x2|. P.258. 

Figure 2.— Acroporci ttirMnafa (Danu). Brancliletu of the type. No. 2017. x 2{. 
P. 242. 

Figure 8.— Acropora tuoMa Ver. Branchlet of type. No. 886. x 21. P. 241. 
Figure 4.— Acrq;*ora Wardii Ver., sp. nov. Part of tip of upright supeiior 
branchlet of type. No. 6151 . x 2f . P. 248. 

Figtire 5 . — Acropora negleotaVet.f sp, nov. Part of branch of tyjH) with small 
lateral branchlet. No. 6126. x*^|. P.250. 

Figure 6. — Acr<pora paohycyatfiwt V^r,, sp, nov. Portion of type. No. 6141. 
x2t. P.286, 

Figure 7. ^Acropora otriata Ver. Part of a branch of the tyi)e. No. 1680. 
x2{. P.251. 

Figure 8.— Acropora tubigera (Horn). Branohlete of a typical epecimen. No. 
1870. x2{. P.280. 

Figure 0.— Acropora JAwonioa Ver., Bp, nov. Portion of a branch of the tvpe. 
No. 1800. x2f. P.281. 

Figure 10.— Acropora otellulata Ver., up, nov. Portion of a branch of the type. 
No, 485. x8. P.288. 
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Figure 11.— ^Icropom acuminata Ver. Poiiiioxi of « branch of a cotype, No. 
1007. X 3. P. 260, 

Figure 12.— ^cropom indurata Ver., sp. nov. Small branchlet of the type. 
No. 6155. x2}. P.280 

Figure 18. — Aoropora vrct^tifera Ver., ep. nov. Tip of branch of the type* 
No. 4187. x2}. P.251. 

Figure 14.-^>ioropora pro/ijjo Ver. Branchlet of the ty^ie. No. 1686. x2|. 

P. 287. 

Figure 15.— Xcropora microjththalma Ver. Branch of the type. No. 774. x 3. 
P, 282. 

Figure 16. — Acropora diffusa Ver Portion of a branch of a cotype. No. 1808. 
x8. P.228, 


ADDENDA. 

Acropora cffusa (Dana), sec* p. 229, and A, eecak (Stud.), see p. 244. 

Under those species I mentioned that they are closely allied, as 
shown by the types. 

A later comparison of the types, witli reference to their relation- 
ship, shows that, judging from these two specimens, taey cannot 
properly be united, although they agive in mode of growth and some 
other characters. 

The corallites show very evident differences without transitional 
forms. The axial corallites of secale are distinctly larger, through- 
out, than in effusa, and have thicker walls. The radial corallites are 
larger, more unequal, and more prominent; tiie larger ones are more 
tubular, with thicker walls, and a more nearly terminal caliele. In 
ejl^ma they are more obliquely truncated with a shorter inner Up 
and more oblique calicle. 

Of course, a large series might serve to fill the gap between them, 
but for the present they seem as distinct as most of the related 
species. The types arc both from Point Pedro, Ceylon. 


Ebr^ta. 

Page 184, line 6 from bottom, for MUlipora read Milhpora, 

Page 222, line 19, add Pl. xxxvi. Fig. 22 ; and Pu xxxri B. Fm. 10. 
Page 229, line 17, add Pl. xxxvi D. Fig. 11. 

Page 244, line 8, omit Fig. 5a and 14a. 



VI.— Some Spidehs ano Miten feom the Hkkhi da IbDANus. 
By Nathan IUnks. 


The followiiijf pages contain a list of some spiders and miU'S 
collected in the Bermudas by Prof. A. K. Verrill and some of his 
assistants. Most of them were gathered the past spring, 1901.* 
Several of the spiders are immature, so that they cannot be fully 
determined. Three of the spiders are described as new. There are 
twenty-eight spiders in the list, which is more than twice as large as 
any previous list. They arc distributed in sixteen families ; the 
Theridiida', with six species, leads in jmint of numbers ; eleven 
families are represented by but one species 

John Blackwall repordt*d six sja'cies of spiders from the Bermudas 
in 1 HflN.f They are as follows : 

I . LoxosceUs rti/esreuf Lucas, -f 
t. Epeira (/rafUi/n,it Black w.-t- 
:i. ThomisuH puUenB Blackw. -i 
1. SaJUem dhieramt Blackw. 

">. Heteropoda vmaforia Linn. 

(5. Mlistata deprmn Koch. 

His Epeira gracilipea, wdiich was originally described from Rio 
Janeiro, is jirobably the common Eiteim theiaii Walck. The FiUa- 
tatit (Irpri'sta is the same as F. hibernalia lleutz; w'hile his Salticus 
ifivemu is a synonym of Plfxippua puykuili Aud. and Sav. 

Li iiS80, Dr. George Marx rejiorted on the spiders collected in the 
Bermudas by Prof. Angelo Heilprin.J 
He had twelve species, as follows : 

1. Floboirm toaia Walck. 
a. JVephila clavipea Koch. 

•I. Cydoaa caudata llentz. 

4. F^xtira lahyrintkra Monts, -f 
j. Theridium tepidariorum Koch. 

* These oolleotiows were made in April and M*y, 1898, and from March 10th 
to May 9, 1901. Probably many other species could be found in summer and 
autumn.— A. E. V. 

f Notice of several apeeies of i^idera supposed to he new or little known to 
Arachnologists. Ann. Mag. Nat. Hist. (4), ii, 1868, pp. 409-410. 

t A contribution to the knowledge of the apider fauna of the Bermuda Islands, 
Proe. Acad. Nat. 8ol., Philad., 1889, pp. 98-101, one plate. Heilprin’s collec- 
tion was made in midaummer. Prof. Verrill’a in the apring. This may account 
for part of the difference. 
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6. Argyrodes ncphilae Taoz. + 

7. Pholcua tipuloides Koch. 

8. Dysdera crocata Koch. 

1^. PleMppua paykvlli And. 

10. Tapinattus mefanof/Nathus Lucaft. 

11 . ffeteropoda venatoria Linn. 

12. Lycosa atlantica Marx. 

Although in the present list there are many more species tlian in 
these two together, there are five species in these lists (indicated 
by *f ) which do not aj>peur in the collections of Prof. Verrill. Addl- 
ing these to the present list, we have a total of spiders known 
from the Bermudas. 

Three of Hlackwairs list he considered new ; the other three do 
not show anything as to the afiinities of the fauna. Of Dr. Marx’s 
twelve species, ten are found in the Honthern Pnitcd States, but 
most of these are widely distributed in the neotropical region. The 
present list will not uphold this affinity to the mainland, but indi- 
cates a relationship with the West Indian fauna. 

Although lilackwall described three new species in his list, Dr. 
Marx one in his, and the writer three in this list, it is (piite improb- 
able that any of the species are peculiar to the islands ; two of those 
here described arc known to me from Uayti, and elsewhere in the 
West Indies, 


TOJmATXDM. 

Filiatata liibenialia H«^ntz. Laige Brown Bidder. 

Misfata hihenialU Hentz, Joum, Boat. Soc. Nat. Hist., iv, 227, pi. vii, ftj? 6, 
1842. 

Several specimens; a male from Walsingbam, Mayo; one speci- 
men from Tucker’s Island, 8 May, under stones. Known from the 
Southern United States, Mexico, Central America, and the West 
Indies. Nos, 2321, 2322, 2324, 2331-’33. 

aOTIHWXBA 

BoytodMi lougipes Lucas. 

Skyioiim hngipea Lucas, Ann. Soc. Knt. Fwmce, 1845, p. 71, pi. I, fig. 1. 

Three specimens ; a male from mouth of Tucker’s Island cave, 
3 May. Known from northern South America, Central America^ 
and West Indies. Two specimens collected by Mr. T. O. GosUn in 
summer. Nos. 2819, 2843, 2360, 2408. 
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Soytodes fusoa Walckenaer. 

Srytodes fusca Walck., Apt^^ws, i, p. 272, 1887. 

One specimeu from the entrance of Tucker's Islaml cave, 8 May. 
Distribution like that of the preceding species. Nos. 23 . 55 . 


l>Y8X)BBn>2BS. 


l>yadara crocata Koch. 

Dyadfra ciocata K(K*h, Die Araob . v, p. 81, pi. clxvi, figs. 892, 898, 894, 1889. 

Several specimens, one from Walsingham, 3 May, common under 
stones. Occurs in Europe and the Easteni United States. Nos. 
2308, 2347. 


OOirOPIBJB. 

Oonopa bermudexiaia, sp nov. 

Cephalotborax, mandibles, sternum and legs pale yellow, the 
femora paler on bases, eyes on black spots ; abdomen pale gray. 
CVphalothomx clothed with scatttwd black hair ; central eyes short 



Figure 1 Odnop« bermudensia ; a, eyes ; h, epigynum ; c, hind leg 

elliptical, touching ; lateral eyes round, equal, their point of touch- 
ing opposite the middle of the central eyes ; the eye-area plainly 
broader than long. Legs with black hair and reddish spines, quite 
loi^ and slender, hind femora thickened and reaching the posterior 
third of the abdomen. Palpi with many short stout spines and a 
pair of longer spines under the bases of the tibia and tarsus. 
Abdomen once and two-thirds longer than broad ; epigynum shows 
a transverse crescentic mark and from the middle in front is a 
clavate extension. 

Length, 2«®. No. 9340. 

One specimen from the Bermudas, without more dtflnlte locality. 
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BBASfilDJBB. 

Oallilepis, sp. 

One immature specimen of a dark^colored species, from mouth of 
Tucker’s Inland cave, ‘1 May. No. 2356. 


OLITBZONIBJB. 


Corinna, sp 

Several immature specimens from Hungry Bay, April. 


No. 2334 


Hypainotua, sp. 

An immature specimen, very close to, and perhaps identical with 
I£ pumilis Keys., from Porto Rico. No. 2309. 


Anyphasna Venilli, sp. nov. 

Cephalothorax pale yellowish, darker in front, the clypeus and 
mandibles red-brown ; sternum yellowish ; legs pale, more red- 
brown on metatarsi and tarsi, especially of the anterior pairs. 
Abdomen above and below pale, above with many rows ot darker 
hairs. The cephalothorax is rather short and broad ; the A. M. E. 

scarcely diameter apart, rather (sloser to the 
equal A. S. E. ; P. M. E. somewhat larger, nearly 
twice their diameter apart and about as far from 
the nearly equal P. S. E. Posterior eye-row 
strongly proculved, longer than the anterior eye- 
row. Mandibles rather large and hairy, but not 
porrect nor divergent, a little longer than the 
patella of leg I. Legs of moderate length, and quite densely spined. 
Ventral furrow about three-fourths the distance from the spinnerets 
to the lung-slits ; abdomen about twice as long as broad, truncate 
at base. 

Length $,8.5“"^. 

One specimen from Walsingham, 3 May, 1901. I have also seen 
specimens from parts of the West Indies. No. 2346. 



Figure 2. — Ani/phana 
Vnrrilli, eplgynam. 


Xutioluinu laralABUfl, sp. nor. 

O^pbalotborax dnll brownisli yelloir, eyes on blaok spots ; mandi* 
bles red-brovn ; sternum brownie yellow ; legs pale greenish ; 
abdomen pale gray, rather darker above than below, blacldsh 
aronnd the spinnerets, the latter pale. The cephalothorax is rather 
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Fixture 8 . — Kutichvrus 
inttulamtst ; epigynnm. 


low and quite broad in front. The mandibles are lar^ift* and gibbous 
above at base, plainly divergent, in front with many small grannies 
from each of which arises a bristle. Posterior eye-row straight, a 
little longer than the anterior ; all eyes sub- 
c([ual. A. M. E. less than their diameter 
apart, and as close to the equal A, S. E. ; 

P. M. E. once and one-half their diameter 
apart, about diameter from the equal P. H. E. 

Legs moderately long, very hairy, with a few weak spines ; two 
pairs under the tibias and metatarsi T and II ; tibia? Ill and IV 
below with one spine near base, one near middle, and a jmir at tip, 
these metatarsi with three pairs below. Abdomen about once and 
three-fourths as long as broad, broadest behind the middle, rounded 
at base and tip, convex above ; the Bup(*rior spinnerets long, two- 
jointed, the apical joint tapering and as long as the bas:il; opigynum 
shows two oblique, elliptical openings, some distance apart. 

length 9 , No. 2862. 

One female from the Bermudas (without more definite locality) 
collected by W. G. Van Name, in May. It occurs also in Ilayti. 


DIOTTKIBJB. 

Biotyna, up. 

One young specimen, without particular locality. 


No. '2301 


AaAUimDx. 

Tagenaria derhami Soupoli. 

Arawa derhami Bcop, , B^toxn. Camioli., p. 400, 1768. 

Tege^iaria derhami Emerton, Trans. Conn. Acad., viii, p. 29, pi. vii, iigs. 
6, 6c; 1800. 

Several specimens ; one from Walsingham, 3 May ; another 
preyed upon by JPlexippus paykuUl^ 20 April. It is a cosmopolitau 
spider. Nos. 2326, 2327. 


raOBOXBJB. 

Pholona tijruloidaa Kooh. 

PholouB tipuloides Koch, Die Aiaohn. Australiens, p. 281, 1871. 

PholcuB tipuhidse Marx, Proc, Phil. Acad. Nat. Soi., 1889, p. 99, pi. iv, fig. 5. 

Several specimens, some from Tucker’s Island cave, 8 May. (It 
occurred at and within the entrance of the cave in considerable 
numbers.— A, E, V.), A eosmotropioal species. Nos. 2816, 2810, 
2320, 2861, 2409. 
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TBXaXXaXDM. 

Theridium tepidaiiorum Kooh. 

Theridium teptdariorum Koch, Die Arach., viii, p. 75, 647, 648, 1841. 

Theridium tepidaHorum Emer., Trane. Conn. Arad., vl, p. 18, pi. ii, 1, 
1882. 

Four specimens collected by Mr. T. (S. GosHn in summer. Nos. 
2401, 2407. It Is found in houses throughout the civilised world. 

Theridium studiocum Hentz. 

Theridium studiomm Hentz, Joum. Boat Soo. Nat. Hint., vi, p. 274, pi. ix, 
fig. 5, 1850 

Two females from Walsiiigham, ^ May. Occurs in the Southern 
States, and Mexico. No. 2349. 

Theridium ruApefl Lucas. 

Theridion rufipea Luoae, Explor. de TAlg^rie, Arachn., p. 268, pi. xvi, ftg. 5, 
1847. 

One specimen, male, from mouth of Tucker’s Island cave, 3 May. 
A common cosmotropioal spider. No. 2854. 

Lathrodectuf geometricue Koch 

Lathrodertua geometrieva Koch, Die Arachn., viii, p, 117, pi. oolxxxlv, fig. 
684, 1841. 

Several examples ; a pair from Paynters’ Vale, 28 April ; two 
females have their egg-cocoons. Known from South America, and 
the West Indies. Nos. 2323, 2852, 2358, 2868. 

Bathyphantee, sp. 

Two specimens, both immature ; the sternum and venter are black, 
the dorsum of abdomen dark gray with a black herring-bone mark, 
legs pale, cephalothorax yellowish. No, 2338. 

Brigone, sp. 

One lemale, immature, abdomen and sternum black, mandibles 
rather prominent and diverging. No. 2885. 
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trXiOBOBZDA 

VMKKCvm fenioulutus Olivier. 

Aran€U$ genicMlatus Oliv,, Enoy, Meth., ii, p. 214, 1789. 

(Iloborus zoHm Walok., Apt^res, ii, p. 281, 1842. 

f/ioborut zoHg Harx, Proo. Acad. Nat. Sci. Fhilad., 1889, pi. iv, fig. 1. 

Several specimens received from Mr. T, G, Ooslin, collected in 
summer. Nos. 2404, 2406. A widely distributed, cosmotropical 
spider. 


XPSntIBiB. 

Oycloaa oaudata Hente 

JSjpeira oaudaia Hentz, Joam BoHt. Soc. Nat. Hist., vi, p. 28, pi. iii, figs. 14, 
14a, 146, 1850. 

CfycloMa oontoa Emerton, Trans. Conn. Acad., vi, p. 821, pi. xxxiv, ftg. 3, 1884. 

Various specimens, several from Walsingham woods, 3 May, on 
trees; two from Tucker’s Island, 3 May. Distributed over the United 
States and Mexico. Nos 2889, 2850, 235R. 

Argyroapeira hortorum Hantz. Silver Spider. 

SpHra hortornm Hantz, Jonm, Boat. Boc Nat. Hist., v, p. 477, pi xxxi, ftg. 
19, 1847. 

Argyroepeim hortorum Emerton, Trans. Conn. Acad., vi. p. 882, pi xxxvii, 
ftgs. 29-82, 1884. 

Three adults from Walsingham woods, 3 May, on trees ; several 
young specimens. Occurs in the eastern United States, Mexico, and 
the West Indies. No. 2830. 

Naphila olavipea Fahridus. Silk Spider. 

Aranea cUwipez Fahr., Entqm. Syst., 11, p. 420, 1775. 

Hophila KoOh, Die Araobn., v, p. 81, pi. olli, ftg. 855, 1889 

Several adults taken by Mr. T. O. Goslin, last summer. The 
largest has an expanse of 5.5 inobes. This is the typical form, as is 
shown by Mr. F. O. P. Cambridge in a recent paper on spiders from 
the Bahama Islands (Anm Hag. Nat. Hist., April, 1901, pp. 822- 
882). 

Occurs along the South Atlantic ooast, and the regions adjacent to 
the Canibean Sea. 

(The adults are found only in late summer and autumn. It is men- 
tiemed by the earliest settlers, ieiO-16l5.~A. B. V.) Nos. 2314, 
young; 2399, adult. 
taAXs. OoiTN. Acad., You XI , 


18 


January, 1902, 
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8PABm18SX2>J2B. 

Heteropoda vanatoria Lmn Great Hotiie Spidei 

Aranea «enator»a Lmn , Syet Nat » £d x, p 1087, 1758 

ChyptU murtna Koob, Pie Araoh , xii, p 86, pi ccocv, Eg 978, 1845. 

Several apeciinen^, one >ery youtipf. A common cosmotropical 
spider, occurring in the extreme soutbem portions of the United 
States. (Found in outhouses and sometimes in dwellings The 
largest are 4.50 inches across the outstretched legs It is a very 
active running spider — A. E. V.) Nos, 2305, 2806, 2817, 2342. 

LYOOSXDJB. 


liycoaa atlantioa Marx 

Lyeoaa aiUmiica Marx, Proe Acad Nat Sci , Philad , 1889, p 100, pi, Iv, 
6g 4 

Several specimens ; one from Hungry Bay, April, under stones; 
another from the mouth of Tuckeria Island cave, May 3. It is very 
possibly the same as Lycoea fueea Keys., described from Cuba in 
1877. Noh 2307, 2325, 2867, 2405. 


OXYOPXB2B. 

Oxyopes aaltioua Hentr 

Oxyopen naltxeun Hentz, Jour Bost Soo Nat Hist , v, p 196, pi xvi, fig 10, 
1845 

Two immature specimens. Occurs from the southern United 
States to Brazil. No. 2345. 


Wala vemalia Peebbam Jumping Spider. 

Anoha wraaiw Peck , Proc Zo6l Soo. London, 1898, p 701 
Anoka eemalis Peck., Occ Pap. Nat Hist. Soo Wise , vol tt, no 8, pi. xiii, 
fig. 8, 1894 

One female collected by Mr. T. G. Goslin in summer. No. 2410. 
Described from Jamaica, but now known from many parts of the 
West Indies. 
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TftpiiiAttui molaiiogilitthut LaeM. Jumping Spider 

SalticuH melanognaihui Lucas, Hist. Nat. dlleaCanar., it, p. 1B89, 
Menenifrufi m^lanoynathm Marx, Proc, Acad. Nat. Sci., Philad., 1889, p, 99, 
pi iv, ftg. 8. 

One specimen. A eosmotropical spider, found in Florida and 
C\^lifornia. No. 2:113. 

Plexippus paykulli And. and Sav Larger Jumping Spider. 

Aitus paykuUi A. and S , Deaorip. de I’Egypte, xxii, p. 172, 1827 
Menemn*u$ paykutli Marx, Proc Acad. Nat. Sci., Philad , 18H9, p. 99, pi. h, 
tig. 2. 

A number of speciraena; one feeding on a Teyenariu ihrhamiy 2o 
A^iril. A very oouinion eosmotropieal spider, not rare in the 
southern United States. No<*. 2310-12, 2359, 2402. 

AOABINA. 

Actineda agilis Banks. Mite. 

Actineda agiliit Bks., Trans. Amer. Entom. Soc., 1894, p. 211. 

Two specimens, one from Castle Island, under stones, 24 April. 
Previously known only from the eastern United States. No. 2379. 

Bhyncholophua, sp. Mite. 

Two specimens of a small, undescribed species. No. 2880. 

Holoataapia, sp. 

Two specimens and one young, probably of the same species. The 
American forms of this genus have not been studied. No. 2381. 




VII. — Thjb Mabine and Tebbestrial IsoroDS of the Bermudas, 
WITH Desobiftioks OF New Gkkbba and Species. 

By Habbtet Richardson. 

[Collaborator, Smithsonian Institution.] 

1. The Marine laopode of the Bermudas^ with deacriptione of 
thirteen New Species and three New Genera. 

There is almost no literature relating to the Marine Isopods of the 
]}eriiiudas. 

In 1891 Ives* described and figured a new species of Gymodocea 
from the Bermudas ( C\ bermudensie)^ which has since been referred 
to the genus Dynamene, 

Several species of wide-spread distribution have been recorded 
from the Bermudas, as for example, Idotea marina (LinncBus), speci- 
mens of which are in the Smithsonian Institution. It was taken in 
abundance by the Yale party in 1901, in Hamilton Harbor, 

Spence Batef mentions, without any description, a species of 
Bopyrus from the Bermudas, parasitic on Lutreutes enaiferus 
(Milne-£d wards), which is without doubt, identical with Bopyroides 
Icdreutioola Gissler, found on the same host at Beaufort, North 
Carolina. 

The material for the present paper is the result of three expedi- 
tions to the Bermudas ; one in 1 876-7, when Prof. George Brown 
Goode collected a number of Isopods ; one in 1898, undertaken by 
Prof. A, B. Verrill and party ; and another in the spring of lOOl, 
by Prof. A, E. Verrill and Mr. A. H. Verrill. 

These collections contain both known and unknown species. 
Among the known species are to bo mentioned specimens of J)yna- 
mem bermudetteie Ives, and Idotea marina (Linmeus), already 
recorded from the Bermudas. 

Also specimens of CoraUma ^adrioomia Hansen, Akitona 
hr^eii Hansen, Neroeih cwiamineda Schicedte and Meinert, JDyna- 
mene perforata Moore, and Ciiiema caudota (Say), common to West 

*Prce. Fhilad. AoiKl. Kat. 8oi., 1891, p. 194. 

f Bepert of the ScUntifio Bssnlts of the Sxp. Voyage of H. M. S. Challenger, 
xxiv, p. 589, 1868. 
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Indian waters ; Tanais cavoHnii Milne*Edwards, Zeptochelia rapax 
Harj^^er, and ZeptocMia dahia (Kr^yer), the first and last named of 
wide distribution, and all three common to the Northeast coast of 
America. These species have not been previously recorded from the 
Bermudas. 

The thirteen new species herein described are ropresentatives 
of the following families : Apseudidm^ Anihutidw^ Virolanidfp^ 
Sphosromidae^ and Janiridw. Three are the types of new genera. 


OBSLXFUBA or TAHAIOIDSA. 

Family Taaaidtt. 

Taaaia cavolinii Milna-Bdwards. 

Tanain catoUnn Milns-Edwarda, in Audonm and Milne-Edwards, Fnkis 
d’Entomologia, i, pi, xxix, fig, 1, 1828 ; Hist. Nat. des Cmnt » iii, p. 141, p] 
xxxi, fig. 6, 1840 

TanaU tommtogus Kr^yer, Natarhiat. Tidtakr , iv, p. 188, 1842 ; ibid (2) ii, 
p, 412, 1847; Voy en Scand., Crust,, pi. xxvii, figs. 2a«^, 1849. Lillje- 
boiVt Ofvera. Vat.-Akad. Forh., Arg., nil, p 28, 1851. Mainert, Crust 
Isop. .fimpb. Pec. Danaim, p 86, 1877. 

Cra»guru9 vittatus Rathke, Fauna Norwegens, p. 89, p2. 1, figs. 1--7, 1848 

Tanai 9 hirtieaudatUB Bate, Kep. Brit Assoc., 1860, p. 224, 1861. 

TanaU vitfAttus LlUJeborg, Bidrag Kilnn Crust. Tauaid, p. 29, 1865 Bate 
and Westwood, Brit. Seas. Crust., ii, p 125, 1806. Stabbing, Trans. 
Pevon. Assoc., 1874, p. 7, and 1879, p. 6 ; Ann. Mag. Nat. H^st., (4) xvii, p 
78, 1876. VerrlU, Am. Jour. Sci (8), x, p. 88, 1875, Harger, Proc. U. S. 
Nat. Mas,, 11, p. 162, 1879; Rep. U. S. Fish Comm., pt. 6, p. 418-419, pi. 
xiii, figs. 81-82, 1880. 

Temai$ tomentomii G. 0. Sars, Crust, of Norway, il, pt. i, ii, p. 12, pi, v, 1896. 

Tmctie OavoUnii Pollfus, Bull. Soo. Zo{^. de Fmnce, xxi, p. 207, 1897 ; M4m. 
de la Boo. Zo5l. de Frauoe, xi, p. 85. 1898. Norman, Ann. Mag. Nat Hist. 
(7), iii, pp. 882-888, 1899. (See Norman tor synonymy and full reference.) 

Hab. Castle Harbor^ Bermudas, in dead coral, collected by A. £, 
Verrill and iiarty. 

Also found at Noank, Conn. ; Ixmg Island Sound ; Greenland ; 
west coast of Norway ; British Isles ; West France ; Asoreiu 
Depth, 1-8 ft. (Verrill), 
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Xiaptoohella dubia (Krfyer). 

TanttU dubiuH Kr^yer, Nfiturh* * Tidg^k , iv, p. 17S, pi. ii, figs. 30-22, 1843-3. 

IHxratanaiH algicola Hargor, Am. Jonr. Sci. and Art, zv, p. 877, 1878. 

JUptookrlia algicoUi Harger, Report U. S. Fish Com., pt. 6, p. 431, 1880. 

Leptochelia dubia G. (). Sar«, Arohiv for Math, og Natnrvid., p. 36, 1880 ; and 
p. 817, pi. X, xi, 1886. 

t 4 ^iochrHa algicola Dollfne, M4m. de la Soc. Zool. de France, xi, p. 44, 1898. 

LeptocheiUi dubia Norman, Ann. Mag. Nat. Hiat. (7), iii, p. 884, 1899. 

\ Leptoahelia incfvta Moore, Report U. H. Fiah Com., ii, p. 168-106, 1901. 

There are two maloH and a amall number of femaloM in the eollee- 
tion. The nialen and females agree with the original description and 
figures of X. duhio (Kr<^yer), the inner branch of the uropoda in 
both Hexes couHisting of five joints.*** 

There are also two sptH'imens in the collection, both females, which 
have the inner branch of the uropoda two jointed. Although this 
may bo a new species of X^^>foc/ic//o, I do not feel warranted with 
Huch scanty material, and with no males, to describe a new species of 
this genus. 

Hab. Castle Harbor, BemiudaH, collected by A. K. Verrill and 
party, in 189K Also Jersey ; Birterbuy Bay, Ireland; Falmouth 
Harbor ; Valent ia, Ireland ; Mediterranean ; Atlantic coast from 
Brittany to Senegal and TeuerilTe ; Northeast coast of N. Aiueri(‘a ; 
Brassil. 

Leptoohalia rapax Hargor. 

Leptoeheh'a rapax Harger, Proc. U. S. Nat. Museum, ii, p. 168, 1879. Repmt 
U. S. Fish Comm., pt. vi, p. 434, pi. xiii, figs. 89, 90, 1880. 

Hab. Bermudas, eoUected by W. G. Van Name, May, 1901. 

Also found at Annisqiiam, Mass., in 3 feet of water, on muddy 
bottom. 

* There is no oharacter of specific importauoe to separate L, algUroia Harger 

from L, dubia {Kttyer) the males and ftmalee of L. dubia in the collection from 
the Bermudas agreeing with Harger’s i^imens as figured and described, with 
the exception that the Bermudian epeclmens have five Jointe to the inner branch 

of the uropoda instead of six. Btebhiug has pointed out (Ann. Mag. Nat. Hist. 
(6) xvii, p. 108-160, 1899) that there is some variation in the number of joints 
in serml species of L^taoMia, and Z. BdwardMi^ which Kr^yer figures and 
describee as having seven Joints to the inner branoh, is now recognised as a 
i^monymy of X*. ewsiguyi^ which is figured and described by the same author as 
having six joints. It is not improbable, as Btebbing has suggested, that Z*. 
eue^lri and Z. dubia. are identical. 
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Family ApMudiiUi 

Apaeudat trifm^ttlata Biohardson, sp nov 

Platb XXXVII Fioumrs 1 5 

Body narrow, elongated, surface smooth. 

Head with frontal margin produced at the middle in a rostrum 
like a spear point, whose sides near the base are excavated below the 
lateral expansion of the rostrum. On either side of the excavation 
thus formed the margin is acutely produced in a small antenor pro- 
cess. Lateral to this process is the ocular process, which is pro- 
duced anteriorly about the same distance. The eyes are distinct 
and black and occupy almost the whole surface of the ocular lobe. 

The first pair of antenme Iiave the first joint of the peduncle long, 
the inner lateral margin of which ih armed n ith three long sfiiiies 
and one small one ; the outer margin, with one large spine near the 
apex. The second joint is one-third the length of the first joint and 
is unarmed. The third joint is one-half as long as the second joint. 
The flagellum is composed of about fourteen joints ; the secondary 
appendage of about seven joints. The peduncle of the second pair 
of antennae extends to the end of the first joint of the peduncle of 
the first pair, and has an exopod developed at the base of the third 
joint. The flagellum is composed of about ten joints, and extends 
about half the length of the flagellum of the first pair of antennai. 
There is a prominent spine on the epistoma. 

The first free segment of the thorax is shortest,* the two following 
ones being longei, the next two the longest, and the last but little 
longer than the first The first segment is as wide as the head, the 
others decrease in width gradually. The antero-lateral margins of 
all the segments except the first are produced into one acute process, 
of the fourth and fifth free segments into two acute processes. The 
last segment bears a ventral spine. 

The abdominal segments gradually decrease m widUi backwards. 
The sixth or terminal segment is produced on either side near the 
base into two acute processes. Beyond the last process the segment 
widens slightly for the attachment of the uropoda, and ends pos- 
teriorly in a triangular process* The uropoda are veiy long, the 
inner branch being lialf the length of the body, and composed of 
about twenty-five joints. The outer branch is composed of seven 
joints. 

First gnathopods with the upper distal margin of the propodas, 
finely serrate and armed with a tooth near the artieulation of the 
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daotyliitt. Secoud gnathopodct have the merus armed with one 
apkie at its distal extremity on the posterior margin, and one on the 
anterior margin ; the carpus armed with two spines on its posterior 
and one on the anterior margin at the distal extremity; the margin of 
the propodus armed with three spines on the posterior margin, and one 
large sjiine and one small one at the distal extremity on the anterior 
margin. The dactylus is serrate on its inner margin. Exopods are 
present on both first and second gnathopods. The other legs are 
beset with spines. 

The specimen is a female and has a large marsupium filled with 
eggs, extending the length of the first four free segments of the 
thorax. 

Only one individual W'as eollocted by A. E. Verrill and party, in 
Harrington Sound, Bermudas. 

Type spt*ciinen in Peabody Museum, Yale University. Cat. No. 


Apteudee propinquua Richardson, sp nov 

Plato XXXVII Fioubus 6-9 
Body narrow, elongated, surface smooth. 

Head with frontal margin produced in the middle in a long, acute, 
deflected process, from base of which on both sides there is an 
abrupt lateral expansion, the margin forming an outward curve 
which extends to the base of the ocular lobe and then jirocceds 
straight to the lateral margin of the head. Ocular lobe produced in 
an acute process. Eyes large, black, occupying the whole of the 
ocular lobe. 

First pair of antenme with first joint of peduncle long, and 
armed on inner lateral margin Wj^th two large spines and one small 
one near the base» and on distal end of outer margin with one large 
spine. Second joint less than one-third the length of first joint and 
unarmed. Third joint one-half as long as second joint. Flagellum 
composed of sixteen joints. Secondary appendage composed of 
eight joints. Second pair of antennai with an exopod at base of third 
joint of peduncle; flagellam composed of ten joints. There is a 
conspicuous spiue on the epistoma* 

First two free segments of the thorax about equal in length, the 
three following ones longer, increasing in length, the last segment a 
little longer than the first two. The antero-lateral margins of all 
the segments are acutely produced, those of the fourth and fifth free 
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segments have two antero-lateral angulations. There is an anteriorly 
directed curved spine on the ventral surface of the first free sag* 
ment. On the ventral surface of the second segment there is a 
straight spine directed posteriorly. The third, fourth, and fifth seg- 
ments bear each a ventral curved spine directed anteriorly. The 
sixth segment has on the ventral surface a largcj stout process. 

The lateral margins of all the first five abdominal segments are 
drawn out in acute processes. 

The terminal segment has two lateml angulations above the 
attachment of the uropoda. The posterior margin is triangulate. 
The inner branch of the uropoda is very long, equal in length to 
half the body, and is composed of thirty-four joints. The outer 
branch consists of eleven joints. 

The first gnathopods have a t^mth on the distal margin of tlie 
propoduB near the articulation of the dactyliis, 'Inhere is a con- 
spicuous spine on the posterior margin of the basis. 

The second gnathopods have one spine at the distal end of the 
meruH on the anterior margin ; one spine at the distal end of the 
carpus on the anterior margin and two spines on the ]X)stcrlor mar- 
gins of the same joint ; four spines on the posterior margin of the 
propodus and two on the anterior margin at the distal extremity ; 
the dactylus is serrate' along the inner margin. Exopods are present 
on both first and second gnathopods. The other legs are beset with 
spines. 

A few specimens, both males and females, were collected by A. 
E. Verrill and party at Bailey Bay and Castle Harbor, Berramlas, 
in 189H. 

Type specimen from the Bermudas in Teabody Museum, Yale 
University. Cat. No. a 104. 

This species is very closely reljited to Apetudee intenuediyft 
Hansen^ but differs in the following points. 

1. — The first joint of the peduncle of the first pair of antenine is 
armed with three spines on the inner margin, and one spine on the 
outer margin at the distal end. In A, intermedine, this joint is 
unarmed. 

2. — In the increased number of joints in the flagella of both pairs 
of antennte, there being sixteen joints tti the flagellum of the first 
pair of antennas, eight in the secondary appendage, and ten in the 
flagellum of the second pair of antennm, while in Pr. Hansen^s spe- 

*lsopodea, Ouxnaoeeii, und BtomatopodeU dar Planktoa-Expsditlon, p. 49-^, 
pi. V, Ag. 10-I0b, pi. Vi, fig. 1, 1805. 
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dies the flagellum of the firet pair of anteimie is composed of seven 
joints, the secondary a{>pendage of three joints, and the flagellum of 
the second pair of antennse of four joints. 

— In the much greater length of the uropmla, the inner branch 
of which in A. propifiguus is half the length of the body and com- 
posed of thirty-four joints, the outer branch consisting of eleven 
joints, while in A. intermedins the outer branch has only four joints, 
and the inner branch is only twice the length of the terminal abdo- 
minal segment and is composed of only fifteen joints. 

Parapseudea goodei Bichardson, sp nor. 

Plato XXXVIl. FiGCiiBS 10-14 

Surface of body smooth ; color light yellow. 

Head but slightly narrowed anteriorly. Eyes with large, brown 
ocelli and placed on ocular j)roce8se8, articulated to the head. 
Frontal margin with a rostrum projecting between the basal joints 
of the first pair of antenuie. The base of the rostrum is constricted, 
the anterior margin broadly rounded. 

The first pair of antennw have the peduncle short, the first joint 
twice as long as the second, the third half as long as the second, all 
three with margins smooth, unarmed, but fringed with long hairs. 
The flagellum consists of seven joints ; the secondary appendage of 
four joints. The second pair of antenuse extend only to the end of 
the peduncle of the first pair; the flageliuni contains five joints ; a 
scale is articulated to the peduncle. 

The first, second and third free thoracic segments are about equal 
in length, the following three being longer than the first three, and 
sub-equal. The first and Second segments have a small epiineraJ 
lobe on the antero-lateral margin. The third segment has a small 
lobe about the center of the lateral margin. The lobes of the three 
following segments are situated postdaterally. 

The abdomen is very short ; all the segments together not equal- 
ling in length the last two thoracic segments, llie first five seg- 
ments have the margins produced at the sides, with deep lateral 
incisions between the segments. 

llie terminal segment is triangulate posteriorly with the apex acute. 
The uropoda are quite half the length of the body ; the inner 
branch consisting of about twenty-five joints, the outer and smaller 
branch consisting of six joints. There are but four pairs of pleo- 
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The firdt pair of lege of the female are much more eleuder than 
those of the male. In the male there is a deep excavation on the 
distal margin of the propodus near the articulation of the daotylus, 
while in the female this excavation is comparatively small In the 
male there is a spine within this excavation and one on the dactylus, 
both situated at the articulation of the dactylus and the propodus. 
Exopods are present on both pairs of gnathopods. All the other 
legs are very spinulose 

A few specimens (types) were collected by A E. Verrill and party- 
in 1898, at Castle Harbor, l^rmudas, and one specimen was collected 
by G. Brown Goode at the Bermudas in 1876-7. 

Type in Peabody Museum, Yale University. Cat. No. 3222. 

This species has a close resemblance to Parapseudf^s latifrone 
(Grtlhe),* but differs in the following characters: in P. goodei the 
first pair of gnathopods are more robust ; the proimdus has a deep 
excavation near the articulation of the dactylus, within which is a 
large spine. There is also a spine on the dactylus. 

The rostrum is constricted at the base in P. goodei^ while in P. 
latifrom the line is unbroken from the apex of the rostrum to the 
lateral margin of the head. 

The secondary appendage of the fiagellum of the first antennm is 
composed of lour joints in P. goodei while in P. lot from this 
appendage is composed of seven joints. The fiagellnm of the second 
pair of antennic consists of five joints in P. goodei, whil^ in Grftbe’s 
sjiecies it consists of eight joints. 


FLABSLUIUEA or OTXOtBOlDBA. 

Faunly Anthurito* 

Paranthura tnftindibulata Richardson, ip. nov 

Platt XXXVm. FiomuBS 15-20. 

i . Body narrow, elongate ; color yellow, with markings of black. 

Head with anterodateral angles prominent, between which the 
frontal margin is excavate for the reception of the antennse, the mid- 
dle being produced in a conspicuoas median point The eyes are 
situated in the antero-lateral prolongatbns. 

*Iikoi0 latifroM Grttbe, Die Insel tusdu find ihre Msereifatma, p, 75, 1604. 

jpar€^$u4*B laU/ron$ G 0 Sats, Arehiv for Ifaih. og NaturvidsuiOcab, Vol 
xi, p. *4, pi. viU, 1886. 
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The first pai^ of antenoaB have the basal joint long, oblong in 
shape, the other two joints of the peduncle being short and about 
equal in length ; the flagellum oonsists of nine joints. 

The second pair of antennas have the second joint of the peduncle 
very long, slightly exceeding in length the first and second pedun- 
cular joints of the first pair of antennas. The second antennte are 
geniculate at the articulation of the second and third joints.' The 
other three joints, following the second, are of nearly equal length. 
The flagellum consists of a single tapering joint, furnished with 
hairs. 

The first three thoracic segments are about equal in length, 
elongate, the first two having their posterior angles rounded. The 
fourth, fifth and sixth segments are equal in length, and one- 
third shorter than the first three. The seventh segment is about half 
as long as the preceding one, and has the posterior angles produced 
downwards. 

The segments of the abdomen are distinct, and very short, all five 
anterior to the terminal segment being no longer than half the length 
of th<^ seventh thoracic segment. The terminal segment is long and 
narrow, of the same width throughout its length, except at the apex, 
where the lateral margins arc abruptly drawn out into processes, 
which curve upwards, giving a funnel-shaped appearance to the pos- 
terior end of the segment, which is very concave. The posterior 
margin is truncate and coarsely denticulate. 

The inner branches of the uropoda do not quite reach the extremity 
of the terminal abdominal segment. The basal joint is about half 
the length of the terminal abdominal segment. The inner branch is 
extremely concave, with its entire margin denticulate, its ventral sur- 
face having a longitudinal oarina. The outer and superior branch is 
long and narrow, quadrangular and somewhat narrowed posteriorly, 
and from the middle slightly curving upward, coarsely denticulaU^ on 
its inner lateral and posterior margin, the teeth being ratlier widely 
separated. The branches of the uropoda and the terminal abdominal 
segment are fringed with hairs. 

The first, second aud third pairs of legs are sub-cheliform. The 
second and third pairs have the propodus similar in shape to the first 
pair, but more slender and armed on their posterior margin w ith 
seven or eight large oonspieuons spines. The other legs are lunger 
and more slender, and armed with four spines on the anterior margin 
of both the carpus and the propodus. 
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A number of specimens, all males, were collected by George Brown 
Goode in 1 876-7, at the Bermudas. 

Type specimens in Peabody Museum, Yale University. Cat. No. 
3207. 

Paraatliiua ▼errillii RirbArdson, sp nov 

Plate XXXVni Fiouaw 21-22 

Body narrow, elongate. Color dark brown, with scattered black 
dots. 

Head with lateral angulations prominent, rounded, between which 
the front is excavate on either side of a small median point. Eyes 
large, situated in the lateial angulations. 

First pair of antennw have the first joint of the peduncle oblong, 
the other two shorter and about equal in length, flagellum six to 
seven jointed. The second pair of antennss have a five-jointed 
peduncle, (the first joint being short and indistinct,) of which the 
second and fifth joints are longest, the flagellum being consolidated 
into a single, flattened, tapering joint, furnished with hairs. 

The first five thoracic segments are of equal length. The sixth is 
somewhat shorter than any of the others, and the seventh is half as 
long as the sixth 

The abdominal segments are distinct, the first five taken together 
being no lunger than the seventh thoracic segment. Ihe terminal 
abdominal segment is long and narrow, rectangnlar jn shape, with 
margins entire. The basal joint of the nropoda is half as long as 
the terminal segment of the abdomen ; the inner branch is rectangu- 
lar, coarsely dentioulate, and reaches the apex of the telson. The 
outer superior branch is narrow, elongate, rectangular, with mar- 
gins coarsely denticulate, the teeth being close together. 

The branches of the uropoda and the terminal abdominal segment 
are fringed with long hairs 

The first three pairs of legs are sub-ehelate. The seeond and third 
pairs have the posterior margin of the propodns armed with spines, 
as in the preceding species. In the following four pairs of legs the 
anterior margin of the propodns is armed with four spines. 

A sinj^e female was collected by A, B. Verrill and party in 1898, 
at the Bermudas. Depth, 1-2 feet. 

Type specimen in Peabody Museum, Yale University. Cat. No. 
8186. 
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OolMlthuni Eichard«oo« geu nov. 

B^xly narrow, elongate. First pair of antenna^ composed of four 
joiiitH, the last joint being the flagellar joint. Second pair of antenna^ 
composed of five joints, the terminal joint fringed with hairs. 

The first six segments of the thorax large, the seventh very short, 
abruptly narrower than the sixth, not as wide as the abdominal 
segments and devoid of legs. 

The first three pairs of legs are sub-chelate, the three following 
pairs ambulatory. 

The abdominal segments are well defined and distinct from one 
another. The terminal abdominal segment is rounded, entire. The 
inner branch of the uropoda is likewise rounded; the outer and 
superior branch arches over the telson. 

This genus agrees with both Jff/emnr Norman and Btcbbing and 
Cruregane Chilton in the al>sence of the seventh pair of legs, but 
differs from the first named in the structure of the antenn&s both 
pairs of anlenme in Hymura having multi-artieulate flagella; in the 
structure of the outer branch of the uropoda, which in Ilyesura does 
not arch over the tolson: and in the structure of the mouth parts. 
Ooinnthura differs from Cruregann in the presence of eyes, which 
are wanting in Vruregans, and in the structure of the outer branch 
of the uropoda, the outer branch in Cruregane being very narrow 
and not arching over the s<|uamiforni telson, while in Colanthura 
the outer branch is broad and arches over the rounded terminal seg- 
ment. The structure of the mouth parts is the same as found in the 
genera Paranthuray Valaihura and Cruregane. 

Ck>laaatliura tenuis Biohardsou, sp. nov. 

Plats XXX VIU. Fiocass 23 >88. 

Body narrow, elongate; sitrf ace smooth; color light yellow. Head 
with a prominent median process extending between the first pair of 
antennae. Antero-lateral angles prominent, produced, reaching the 
distal end of the first joint of the |>et1unole of the first pair of antennae 
Eyes large, conspicuous. 

FivBt pair of antennw consist of four joints, the terminal or flagellar 
joint l>eing fringed with iottg hairs. The second pair of antenna? 
are composed of five joints, the terminal joint Iming fringed with 
hairs. 

The first three thoracic segments are about equal in length. The 
fourth and fifth segments are each much longer than any of the 
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three preceding segmente^ and are about alike in aiae. The aixth 
Begment is short, not quite an long as any one of the first three seg- 
ments. The seventh is very short, being one-third the length of the 
sixth segment, and in both specimens examined is devoid of legs. 

The segments of the abdomen are distinct, the first five together 
not being as long as the sixth thoracic segment. The last thoracic 
segment is abruptly narrower than the sixth, and is likewise some- 
what narrower than the abdominal segments. 

The terminal segment of the body is linguiform, the posterior 
margin evenly rounded and smooth. The inner branch of the 
uropoda is likewise rounded posteriorly with a smooth margin. The 
outer and superior branch arches over the telson. Both branches, 
as well as the terminal abdominal segment, are fringed with hairs. 

The first pair of legs are cheliform, the propodus unarmed. The 
second and third pairs are also cheliform, but smaller, with the pro- 
podus armed on the posterior margin with five spines. The three 
following pairs of legs are ambulatory in character. The seventh 
pair are wanting. 

Two specimens were collected by A. E. Verrill and party at the 
Bermudas in 1898. Both specimens arc adult females, the marsupium 
in one being very large and extending the entire length of the thorax, 
from the second segment. 

Type specimen in Peabody Museum, Yale Univernity, Cat. No. 
8252. 

Anthelura afflnis Richardson, sp. nov. 

PLiLTX XXXVin. Fiotnutw 29-82. 

Body narrow, elongate. Head with small median point. Eyes 
distinct, situated in autero-lateral angulations. 

AntennsB of both pairs with flagella consisting of several joints, 
and fringed with long hairs at the tip. Maxillipeds consist of five 
joints. 

First three thoracic segments about equal in length. Three fol- 
lowing segments somewhat longer, and sab-equal. Seventh segment 
fully half the length of preceding segment. 

All the segments of the abdomen distinctly defined. Terminal 
segment narrowly linguiform, roundly triangulate at the apex and 
with smooth margins. 

Outer superior branch of uropoda long, oval, reaching quite to the 
extremity of the terminal abdominal segment, and arching over the 
telson. Inner branch with posterior margin widely rounded and 
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i^xteiiding beyond telBon. Poth branohoB have the margins smooth, 
entire. 

First gnathopods with small hand. Dactylus short. Free inner 
margin of propodns furnished with hairs. Second gnathopods and 
first periopods similar in shape to, but smaller in size than, first pair 
of gnathopods. The free inner margin of the propodns is beset with 
two spines, the carpus with one spine. The remaining periopods 
have a single spine at the distal margin of the propodus and two 
sj^ines on the carpus. 

One specimen, a female, was oolleetod by A. K. Verrill at the Ber- 
mudas in 1901. 

Tyi><^ tn Peabody Museum of Yale University, Cat. No. 3349. 

This sfieoies differs from A. elongata Norman, in the shape of tin* 
outer branch of the uropoda, in the length of both branches, as com- 
pared with the terminal abdominal segment, and in the fact that the 
margins of the outer branch in our species are smooth and not cren- 
ulate, as in A. eJongata. 


Family OiroUmidiB. 

Colopiaihua Hichardaou, gen. nov. 

Head transversely elongated. Eyes situated in the middle of the 
lateral margins at the extreme edge and elevat€»d knob-like above the 
surface. 

Both pains of antennie short; second pair roach the posterior mar- 
gin of the first thoracic segment. 

First five abdominal sogments consolidated into one short segment. 
Terminal segment strongly keeled in the median longitudinal line 

Oolopiathui parvus, Richardson, sp. nor. 

Plate XXXVIII. Fiocbbs 88-86. 

Head transversely elliptical, the anterior and posterior margins 
rounded. Tlie eyes are situated in the middle of the lateral margins 
at the extreme edge, and are elevated above the surface of the head 
like knobs. The head is ooneave between the eyes. 

Tl\p first pair of antennie are short, not much longer than the 
width of the head, and reach the end of the last peduncular joint of 
the second pair of antennss; the flagellum contains three joints. 

The second pair of antennm are also short, extending to the pos- 
terior margin of the first thoracic segment; flagellum consists of 
seven joints. 

Tiuiis. Conn. Acad., Vcl. XI. 19 Januaby, 1909. 
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The first thoracic segment is longest. The others are sub-equal 
with well defined epimera. 

The first five abdominal segments are all coalesced into one seg- 
ment. The terminal segment is triangular and strongly keeled along 
the median longitudinal line. 

The inner branches of the uropoda extend beyond the tip of the 
terminal segment, arc broadly oval and fringed with hairs. The 
outer branches are narrowly oval, about half as wide as the inner 
branches, and shorter. 

Color light yellow, with numerous black dots. 

About seven specimens were collected by A. E. Verrill and party 
at Bailey Bay, Bermudas, in 189ft. Found at low water in corallines. 
Others w'cre collected in 1901 at Waterloo, on Castle Harbor, Ber- 
mudas. 

Type specimen from the Bermudas in Peabody Museum, Yale 
University. Cat. No. 3179. 

Family Cknrallanidas. 

CkiralUma Quadricomis Hanst^n. 

Coratlana quadrwormn HarifMan. Yidensk. Selsk. Skr (6), natur. og math. 

Afd., V, p. 882, pi. vii, fig, 2, 1890. 

liab. Bermudas, at the Flatts; at Long Bird Island in the cavities 
of a massive, black keraotsc sponge, living on the grassy sand-flats at 
low tide; Castle Harbor, in the same sponge. Also 8t. Thotnas, 
West Indies. 


Family Aloironidss. 

Alcirona krebsii HanRon 

Alnrana krebsit Hansen, Vidensk. Selsk. Skr. (6), natnr. og math. Afd., v, 
pp. 891-808, pi. TiU, flgs. 1-19, 1890. 

Plate XXXVm. Fioubes 88a, 886. 

Hab. Castle Harbor, Bermudas, in the cavities of living bathing 
sponges and in dead coral. Two specimens (No. 38, 84) were 
taken from the fins of a Hamlet Grouper, in May;* St. Thomas, 
West Indies. 


* The odors of these, in life, were as follows : Ground color, pale flesh-color ; 
head and tail, yellowish brown ; seven transverse, irregular bauds of yellowish 
browu, those of the middle of the body with two points projecting forward, so 
as to show a tendeuey to form two dorsal lines of brown. A. S. Y. 
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Family Oymothoidoa. 

Nerocila acuminata 8ohi(jBdt« and Meinert. 

Nerocila acuminata SchiiBdte and Meinert, Naturhiftt. Tids^kr., xiii, pp. 48~ 
50, pi. iii, figs. 5-6, 1881-88. 

Hab. Ilermuda*^, collected by George Brown Goode in 1876-7. 
AIho recorded from Beloxi, Misn.; St. Anna, Mexico ; Fort Macon, 
North Carolina. 


Family SphOBromidm. 

Cilicma caudata (8ayl. 

Nesca caudata Say, Jour. Fhil. Aoad , i, p. 482, 1818 Milne-Edward^, HiMt. 
Nat. de» CmBtaciSH, iii. p. 219, 1840. 

Vymodocca caudata IveH, Proc. Phil. Acad. Nat. Sci., p. 188, pi. vi, flgH. 11-14, 
1891. 

Cilicfca caudata RichardHou, Proc, tJ. 8. Nat. Muaenm, xxiii, p. 586, 1901. 

Ilab. BermudaB, at Harrington Sound, Castle Harbor, and the 
FlattP. Also Egg Harbor, N. J.; Beaufort, N. C.; No Name Key, 
Fla.; between Salt Pond Key and Stock Island; Key West, Fla.; 
Sugarloaf Key, Fla. ; N. W. end St. Martin’s Heef, Fla.; Sarasota 
Bay, Fla.; off Progreso, Yucatan. 

Found on the surface; also at the depth of 1 to 12 feet. 

Bynamene bermudensis (Xvch). 

Cymodoc^a bcrmudenaiti IveSj E*roo. Phil Acad. Nat. Sci., p. 104, pi. vi, iig». 
15, 16, 1891. 

Uab. Bermudas. Also Punta Rassa, Fla. ; Cedar Keys, Fla. ; Key 
West, Fla ; No Name Key, Fla.; Sarasota Bay, Fla.; Beaufort, N. C. 

Bynamane perforata Moore. * 

Dynatmnc perforata Moore, Report U. 8, Firth Com., ii, pp. 178-174. pi. x, 
figs. 9-19, 1961. 

Plat* XXXIX. Fiourk 89. 

Head broader than long ; eyes situated post-laterally. First pair 
of antenna* with tlie first two peduncular joints large, the second 
half as long as the first ; the third joint long and slender, twice as 
long as second joint ; flagellum consists of seven joints. The first 
two peduncular joints of the second pair of antenna* are of equal 
length ; the following three of equal length and longer than the first 
two ; the flagellum consists of about seven joints, and extends to the 
posterior margin of the third thoracic segment. 

The thoracic segments are of equal length, with the exception of 
the first, which is slightly longer. The seventh segment is produced 
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backwards in two rounded lobes, one on either side of the median 
line, and close together. 

The first abdominal segment has two suture lines at either side, 
indicative of coalesced segments. The terminal segment is very con- 
vex at the base, and has four small tubercles, forming a square on 
the convexity. Its apex has a heart-shaped opening, fonned by the 
prolongation of the latei*al margins, which prolongations meet an- 
teriorly, and are divergent posteriorly, so that a triangular excava- 
tion is formed on the posterior end of the segment immediaUdy 
below the heart-shaped opening. 

The two branches of the uropoda are similar in shape and size. 
They are large, very much expanded, rounded posteriorly, with mar- 
gins distinctly crenulate or denticulate, and extend some distance 
beyond the tip of the terminal abdominal segment. 

The color is brown, with markings of black. Surface smooth, 
with the exception of the abdomen, which is very granular. 

A number of specimens (13) were collected by George Brown 
Goode in at the Bermudas. 

Several specimens differ from the specimen described In not having 
the 7th thoracic segment produced in lobes, and are without the four 
small tubercles at base of terminal segment. Several differ in hav- 
ing the uropoda not longer than the terminal segment. 

The’feraalos do not have the heart-shaped opening in the terminal 
segment. 

Specimens descrilicd are in Peabody Museum, Yale University. 
Cat. No. 3204. 

The above spe<'ies was described and figured as new, but the 
manusenpt had not been sent to print when Mr. Moore’s Report on 
the Porto Rican Isopoda was published, in which he described 
Dynamene perforata. 

It was thought best to publish the author’s description and figures, 
for although in the tc»xt Mr. Moore mentions the fact that the 
uropoda are serrate or crenulate, he does not show this in his draw- 
ings. The figures published here bring out this point. 

Sphwroma orenulatum Richavdsou, sp. nov. 

Plate XXXIX. timvn 40. 

Surface of body smooth. Color, light brown, with markings of 
black. 

Head rounded in front with small median point, on either side of 
which is small excavation. Eyes silnated post-laterally. 
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Fir»t pair of antennae w^ith the first joint of the peduncle long ; 
second joint half as long as first ; third joint equal in length to first ; 
flagellum of five joints reaches the post-lateral margin of the head. 

Second pair of antennoa extend to the middle of the first thoracic 
segment. 

Thoracic segments subequal. Lateral margins straight. Epiinera 
distinctly separated from segments. 

First abdominal segment long, a little longer than any of the 
thoracic segments, with two suture lines. Terminal segment very 
convex, surface smooth, posterior margin widely rounded. Uropf)da 
not extending beyond tip of terminal segment. Inner branch some- 
what poinU*d at its extremity, margin smooth. Outer branch widely 
rounded and creiiulate on the posterior edge. 

Legs similar, all amhulatory, with small curved dactyli. 

A number of specimens were eollected at the Ueriniidas in 1H70-7, 
by George Brown Goode. 

Type in Peabody Museum, Yale University. Cat. No. 


VALV1FB&A. 

Family IdoteidiS. 

Idotea marina (Umi>eus). 

Oniscus marinm Linnsi^us, Fauna Snecica, p. 5(K), 1761 ; Syst Nat. (eel. xii), 
Xi. 1060, 1766. 

(MtHcuB Mfiem Scoi)oli, Entom. Camlolica, p. 415, 1766. 

(hiiBtuB bitldenH Pallas, 8pie. Z«6L (9), p. 67, pi. Iv, Or. 6, 1772. 

StenoBomet irforaUi 8ay, Joum. Acad. Nat, Sci. Philad., i, p. 423, 1613. 

Idotea trivuBp^data Desmarest. Diet desSci. Nat., xxviii, p. 378, pi. xlvi, Or. 
n, 1823. 

Motea frramfa Milue-Edwarda, Hist. Nut Cr., iii, p. 132, 1840. Verrill and 
Smith, Invert. Vineyard Sd., pp. 28, 275, pi. v, Hr. 23, from Keport IT. S. 
Oomm. Flail and Fiaheriea, i, pp. 316, 569, 1873. Harger, Bep. U. S. Fish 
Comm., pt. 6, p. 343, pi. v, iig. 24'26, 1880. 

JdoUa Marina Mlera, Joum. linn. Soc, Lond., xvi, p, 25-31, 1883. (See 
Hiera for synonymy. ) 

Hab. Bermudas, at the Flatts Inlet, collected by A. E. Verrill and 
party. Also British Isles ; Kattegat ; Baltic ; Dutch coast ; coast 
of France; Mediterranean; Black and Caspian Seas; Atlantic coast 
of Korth America, from Nova Scotia and the Gulf of St. Lawrence 
to North Carolina. South America at Desterro and Bio Janeiro, 
Braaii ; New Zealand ; Bed Sea ; Java. 
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A8XLL0TA or ASELLOIDBA. 

FAmily Jaadridw. 

Carpiaa Richardson , iiov 

Head without rostruin ; frontal inarjofiii htraiji^ht. Both pairn of 
antennw multi-articulate ; the second pair much longer than the 
body, and with a scale-like appendage articulated to the peduncle. 
Uropoda long, much longer than abdomen. 

The first pair of legs in the male are prehensile and remarkably 
long, being one and two-thirds times the length of the body ; are 
greatly enlarged distally, forming a broad club-like hand armtMl with 
triangular processes, to which is articulated a moveable finger, the 
propodus, likewise armed with triangular processes. 

The ambulatory legs are simple, hitiiiguiculate, and are of normal 
structure. 

Oarpiaa bermudenais Richardson, sp. nov 

Platk XXXIX. FiouaEs 42-45 Plate XL, Fiqure 41. 

{Surface of body smooth. Color yellow, with odd shaped markings 
of black. 

Head naiTower than first thoracic segment, with lateral margins 
rounded, entire. Frontal margin straight, antero-lateral angles not 
produced, rounded. Eyes large, with many ocelli, and situated on 
the lateral margins of the head. 

The first pair of antenna* have the basal segment of the peduncle 
enlarged, the next two segments successively narrower, all about 
equal in length ; the flagellum is multi-articulate, composed of about 
fourteen joints. The second pair of antenna* have a scale-like 
appendage outside of the third joint ; the fourth and fifth joints are 
long, the fifth a little longer than the fourth ; the flagellum is much 
longer than the body, and is composed of about one hundred joints. 

The first thoracic segment is wider than the head ; the lateral 
margins are straight, entire. The second and third segments have 
the lateral margins excavate, the anterior and jioBterior angles pro- 
duced, with the epimeron situated in the excavation. The fourth 
segment has the anterior angle produced, the epimeron being situ- 
ated in the excavation of the entire posterior part of the segment. 
Hie fifth, sixth and seventh segments have the lateral margins entire, 
the epimeron showing at the posterior part of the segment. 
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The terminal segment of the body is about as broad as long, the 
entire margin smooth, with a small rounded lobe between the basal 
joints of the uropoda. 

The uropoda are very long, much longer than the abdominal 
segment. The basal joint is about two-thirds the length of the 
abdominal segment, and is narrower at the base than at the apex. 
The two branches are of nearly equal length, the outer one being 
slightly shorter, and are longer than the basal joint. 

The first pair of legs in the male are remarkably long, being one 
and two-thirds times the length of the body, and are prehensile. 
The basis is as long as the width of the first thoracic segment, and 
has the distal end very much enlarged and inflated. The ischium is 
not more than half the length of the basis. The merus is a little 
longer than the basis, and is enlarged at its distal end. The carpus 
is very much elongated, is longer than the ischium, is greatly 
enlarged distally, and has its upper distal margin armed with three 
large triangularly -shaped processes. The propodus has the inner sur- 
face armed with two long, sharp triangular processes, its distal end 
being widely expanded and rounded on the inner surface. The 
dactylus is biunguiculate. 

The other legs are of normal structure, ambulatory in charaetei, 
and biunguiculate. In the female the first pair of legs are similar 
in structure and size to the other legs. 

A number of individuals were collected by (leorge Brown CTOod»* 
at the Bermudas. 

Type specimens in Peabody Museum, Yale University. Cat. No, 
320.'b 

Stenetriiim dtebbingi Richardson, sp. nov. ^ 

Plate XXXIX. Fiourkh 43-49. 

Body long, narrow, depressed. Color light yellow, with markings 
of black. 

Head narrowed posteriorly, widening anteriorly ; the antero-lateral 
angles produced into narrow acute processes, curving slightly inward ; 
the anterior margin is produced in a rostrum, which is truncated, on 
either side of which is a triangular process. Eyes obliquely situated 
on the anterior portion of the head. 

First pair of antennee are placed between the two triangular pro- 
cesses and the rostrum ; the first peduncular joint is large, broad, 
the two following joints narrow ; the flagellum is composed of nine 
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joints and reaohs a little beyond the middle of the fourth |>edu]icular 
joint of the serond pair of antennie. 

The second pair of antennie have the first thiw joints shoit, the 
third joint being provided with an exopod, the fourth and fifth joints 
long and of equal length ; the flagellum is multi articulate. 

The first thoracic segment has the lateral rnan^ins straight, the 
anterior angles acutely produced forwards The lateral margins ot 
the second, third and fourth Hegineiit ar<^ also straight, uith the 
epimera evident about the middle. 

The fifth and sixth segments have the jiosteiior half ot the lateral 
margin rounded, the epimera evident below. The seventh segment 
has the lateral margin acutely produced posteriori v, the epimera 
evident on the posterior margin of the segment within the processes. 
The thoracir segments are all widely separateti from each other by 
deep lateral incisions 

The terminal segment of the body has the lateral margin produced 
backwards in two small spines, between which the posteiior margin 
is widely rounded. The iiropoda are double branched, the branches 
being nearly equal in length and about as long as the basal joint. 

The first pair of legs are subchelatc. In the male the carpus is 
postero-distally produced in a markedly long process, vilucli extends 
half the length of the propodus, its entiie margin being fringed with 
long hails. ITie propodus is elongate, its lower two-thirds being 
fringed with long hairs on the posterior margin, the upjier third or 
distal margin being pnivided with three large spines, the inner one 
being bifurcate ; the daetyliis is Jong and also fringed with hairs 
upon its inner margin, and extends half its length beyond the last 
digital spine, almost touching the carpal ]»roi*eMs. The ischium is 
antero-distally produced in a short process. 

The other legs are simple, biungiiiculate. 

In the female the carjuis of the first pair of legs is not produced in 
as long a process as in the male. The propodus is shorter than in 
the male, more triangular in shape, denticulate on its distal mat gin, 
with a long, acute, digital spine. The dactylus does not extend l>e- 
yond the digital spine. The ischium is antero-distally produced in a 
process fringed with hairs. 

A number of individuals were taken by A, E. VerriH and party at 
Bailey Bay, Bermudas, in corallines, at low water, and at Harring- 
ton Sound, in 1898* Other s|)eotmens were oollooted at the Bermu- 
das in 1876-7 by G. B. Goode. 

Type specimens from Harrington Sound in Peabody Mnseum, Yale 
University. Cat No. 8209. 
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JTanira minuta Biciiardfioii, tip. nov. 

Platk XXXIX. Figuhbh 50-53 

Surface of body Hinooth. (^olor light yellow^, alniofit white, lipotted 
with black. 

Head with frontal margin straight ; eyes large, con8j)iciiou«, oblong, 
and situated at the lateral margin. First pair of antenna^ with the 
three peduncular joints equal in length, the first one, however, l>eing 
very much the broadest, the second a little stouter than the third ; 
flagellum multi-articulate, composed of about ten or eleven joints. 
Tile second pair of antennfe have a scale outside the third joint of 
the peduncle ; flagellum multi-articulate, much longer than the body. 
Thoracic segments subequal in length. First segment with the 
lateral margin entire, epiraeron not evident from a dorsal view. 
Second and third m*gment8 with margins entire, straight, cpimera 
evident about the middle ot the segments. Fourth segment with the 
IKisterior half of the lateral iriargiri slightly excavate, the epimeron 
evident in the excavation. The last three segments with tlie lateral 
margins entire, the epimera evident as small lobes at the post-lateral 
angles. 

The terminal segment is about as broad as long, rounded posteriorly 
with a median lobe* between the pedunoiilar joints of the uropoda, 
ITie uropoda extend much beyond the terminal segment, being 
longer than that segment. The outer branch is somewhat shorter 
than tho inner branch ; Imth branches are longer than the peduncle, 
and are fringe<l with long hairs. 

In the female the first pair of legs are prehensile ; the others 
are simple walking legs, with biuiiguieulate dactyl!. In the male, 
however, the first pair of legs are modified, though jirehensile. The 
carpal joint is very much enlarged and is produced on the inside, at 
its outer distal end, in a long, acute process, between which and the 
articulation of the propudus are two long acute processes about half 
as long as the outer process. The propodus is similar to that of the 
female ; the'dactylus is biungiiioulate. 

A number of specimens, both males and females, were collected by 
A. E. Verrill and party in 1898, at Oastle Harbor, Bermndas. 

Type specimens in Peabody Museum, Yale University. Cat. Nos. 
3194 and 3261. 
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Jnropiis raihbimai RiobardBon, ep nov 

Pla-TK XL Fiouhbs 58, 54, 55a, 555, 55r 

Body elongate, depreaised, aegmentfi loosely artioolated ; surface 
smooth ; color uniformly light, almost white. 

Head with a median excavation, on either side of which the fron- 
tal margin is produced into angulations. On either side of these 
angulations is another excavation, on the outside of which are lateral 
angulations. A rounded lobe is placed in the median excavation. 
The eyes are small and are situated near the lateral margina about 
half way between the anterior and posterior margins. The first pair 
of antenna* consist of five joints, the two first joints being large, the 
three following ones small, the last fringed with hairs. The second 
pair of antenna have a rudimentary flagellum, consisting of five or 
six joints ; the peduncle has the third and fifth joints long and oval 
in shape, the fourth joint somewhat triangular. 

The thoracic segments are loosely articulated. The lateral mar- 
gins are straight, with no indication of epimera. 

The terminal segment of the body is rounded in outline, the pos- 
terior margin excavated at the insertion of the iiropoda, which do 
not extend b(*yond the edge of the segment, thus preserving the oval 
outline. Betw'ecn the uropoda there is an acute median projection. 

The legs are all Him])le, with biunguiculate dactyli. 

One specimen was collected by A. E. Verrill and party at the 
Bermudas, and another by 6. B. Ooode, from the same locality. 

Type specimens m Peabody Museum, Yale University. Cat. No. 
3251. 

Six species of this genus have been heretofore described : 
eie lobata Kmhler, Jfpropais marionis Beddard, Jmopeh neo^walan- 
dim Chilton, Jmopeie lobata Richardson, Jasropek JDoUfuei Nor- 
man, and JwropBk curviconns (Nicolet).* The present species adds 
another to the above Hat. It is named in honor of Miss Mary J. 
Batbbun. 


♦ Jma curv(comi$ Nlcolst, in Gay’s Hist, de Chile, iil, p. 868, Zodl. Atlas, 
Crust., No. 8, fig. 10, 1849. This speeiss should be rafsvted to the genus 
Jmropitia. 
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EPXOAEIBSA or BOFYEOIBEA. 

Family Bopyridae. 

Bopyroidea latreuticola GisAl^^r. 

fUtpyroides lafreuUoola Gitwlw, Am, Nat.* xvi, pp. 591-594, 

Hopymsy up. Spencf^ Bate, Report of the Scientific ResnItK of the Exploring 
V’^oyage of H. M. S. Challenger, xxiv, p. 582, 1888. 
liopyrifideH latrenticola Richardson, Proc U. S. Nat. Mnseum, 1901, p. 579, 

Hab, UerniudaH, paraeitio on iMfreaks eusiferm (Miliie-Edwards), 
(Spence Bate) ; Beaufort, Nortli (^iroJina, parasitic on Latreutes 
iusiferm (Milne-Kdwards). 

A Bopt/rid paranitie on (UihauariuH iricoh^r was collected by 
G. Brown (Joodc at the BormudaH in 1876-7. 

^~The TerreHtrial Isopodaofthe Bermudfttt^with a Bencripfion of 
a New Oenus of JrmadHHdidie. 

Dollfufi, in his report on the terrestrial isopoda of the Challenger 
Expedition,* recorded from the Bermudas a number of well-kjiown 
forms common to other localities. In his list were included I'yhs 
uiveus Budde-Lund, Borcellio Imois Latreille, Metoponorthue sexfas- 
oiatuH Budde-Lund, ArmadilUdiim vuUjare (Latreille), and Ligia 
exotica Roux. 

Ill addition to these forms, the collection made by Prof. A. E. 
Verrill and parties at the Ih^rmudas, in 1898 and 1001, also contains 
the following descried forms common to other localities : l^ylos 
LidreUU Audouin and Savigny, Metoponorthus pruimsus (Brandt), 
and Aotonucus eUiptiens llarger. 

Only three new species, one of w hich is also the type of a new 
genus, are described herein. 


♦Bull. Soo. d’fendes ScientiAques de Paris, xil, p. 1-8, 1890. 
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OOTSOOXDaUL 
Family TylidM. 

Tylos Xiatreilli Audouin and Baviguy. 

Platk XL. Figure 56. 

TytoM armadillo Latreille, Cuvier Regne animal, ed 2, iv, p. 142, 1829. (hu^rni, 
looiiogr. Ortiftt.. p. 85, pi. xxxvi, fig. 4. 

Tylos LatrviUi Aiidnnin and Savigny, Dpacnpt. de rfcgypte. p. 285-87, i»l, 
xiii, fig. I, 1827. Miliif^Etlwarda, Hiat. C’ruat., ill, p. 188, 1840; Kegue 
anim. Cruat., pi. Ixx, bia., f. 2. Lncaa, Kxpl. d'Alg., i, p. 78, 1849. 
Heller, Verb. 2o6l.-b(>t. Ver., Wien, xvi, p. 782, 1866. Miera, Free Zoul. 
Soc. Lond.. p. 674, 1877. Bndde-Lund, C'runt laop. TeTreatriH, p. 278, 274, 
1885. (St»e Budde>Limd for aymmyrny.) 

armadillo Dollfua,* M4ni. Bck\ Zool. de Fran<'t*, p. 550, 1896 

Body elliptical iti outline, very convex, and able to he contracted 
into a ball. Surface smooth or minutely granular and seligerous. 
Color yellow or light brown, marked with black apots. 

Head with front not raarginate ; laleml angulations produced into 
lobes, which are trun<*ate. Epistome forming a triangular shieUl, 
advancing some distance beyond the surface of the head. Eyes situ- 
ated poBt-iaterally. External antentue, with a fivegoiuted peduncle 
and a flagellum consisting of four joints, exteixls to the posterior 
margin of the second thoracic segment. 

The seven thoracic segments are suhequal. The e]tuinera of the 
first segment are represented by a thickening of the lateral edge, 
which is incised or cleft posteriorly. The epimera of all the other 
segments are dorsally separated by distinct suture lines. 

The first two abdominal segments have their lateral margins cov- 
ered by the seventh thoracic segment. The three following seg- 
ments complete the elliptical outline of the body, their lateral margins 
forming a line curving inwards towards the terminal segment, 'fhe 
last abdominal segment is quadrangular in outline, its post -lateral 
angles rounded, and extends a little distance beyond the epimera of 
the preceding segment. The uropoda are transformed into o[M'rcular 
valves. At the jiosterior end of each large lamellar valve is a small 
setose joint. The third, fourth and fifth abdominal segments have 

♦ In the Bull. Soc. d’^tudes Soientifiques do Paris, xiith year, pi, 1, fig. 4, 
1890. DoUfus gives figures of Tylon niveue Budde-Lund and Tylo$ Laittilli 
Audouin and Savigny. 
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platen on the ventral ride extending from the margin inwards in the 
form of lamollw, those of the fifth segment being longest and largest, 
but not meeting in the median line, being a little distancse apart. 

The legs are simple, ambulatory. 

Three specimens were collected by Mr. J. M. Jones at the Ber- 
mudas, and about twenty more by Prof. A. K. Verrill and party at 
the same locality in 1808 . Others were collected in lOul at Long 
Bird Is., Bemnidas. 

Tyloa niveua Bndd^Lnud. 

TvfoM nivfns Bndde-Ltind, C‘nu»t l»op. Terr., p. 278, 1885. DollfiiH, Bull. B<k\ 
cV^iudes Soiwntiflqnes de Paris, xiltb yoar, p. 8, pi, i, flg. 4a, 1890. 

Hal). Bermudas (Dollfus). Also Key West (Budde-Lund). 


Family Oniacidas. 

Porcellio lasvis Lair 

PorcHHo iofviH Lativillt!, Hist. Nat. des Crust, and Inseoies, vii, p. 46, 1804. 

Porcedlo Audouin and Savigny, Dascripi. de I’fegypte, p. 289, pi. 

xiii, flg. ti. 

I\^rcHUo mcer(*H$ Brandt, Bull. Boc. Imp. d. Mosoon, vi, p 177, 1888. 

PitrcMo ttf/Hacm Brandt, Bull. Boo. Imp. d. Moscou, vi, p 178, 1838. 

Porcellio micscu/tis Brandt, Bull. Soc. Imp. d. Moscou, vi, 1888. 

l^orcelUo cinemecenn Brandt, Bull. Boc. Imp. d. Moscou, vi, p. 178, 1888. 

Por<H!fM^o dubiufi Brandt, Bull. Boc. Imp, d. Moscou, vi, p. 178, 1888. 

Porcellio poeyt Qu4rin, Comptes Rendus, p. 182, 1887. 

Porcellio ut^ricue Koch, Deutsrh. Crust., p. 86. 

Porcellio flaripea Koob, Berichtig, etc., p. 206, pi. 8, flg, 97. 

iVnesWo rohemis Saassure, Mdm. Soc. pbys,, CenAve, xiv, p. 477, pi. v, flg. 85, 
1858. 

PoreelHo a^ntirhrfieti Saussure, M4m. H<io. phys., Geneva, xiv, p. 478, pi. v, 
flg. 86, 1858. 

Porcellio cottlbe Sauiisure, M4m. Soc, pbys., Qen^»va, xiv, p. 478, pi. v, fig. 87, 
185$. 

Porcellio uztecuH Buusaure. Mdm. Soc. phys., Geneve, xiv, p. 479, pi. v, flg. 38, 
1858. 

l*oreeUio mericattun Baussure, M4m. Soc. phys., Geneva, xiv, p. 479, pi. v, fig. 
89, 40, 1858. 

PoresUio Icevis Bttdde^Land, Omt. Isop, Terwstria, p. 188-141, 1888. (Sec 
Buddd-Lund for synonymy and full refsrenos,) 

PorceUio ktvia Polios, Bnll Soo^ d’lStudes Soient. de Paris, xiith year, p. 4, 
1890. 

Habitat, Bermudas, oolleoted bjr George Brown Goode. Ber- 
mudas (Dollfus). Distribution world-wide. 
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Porc^o parTieomi* Bichardaon, np. nov. 

Plate XL Fiqcjrb 57. 

Body ovate, surface marked with minute granulations. Color 
yellow, with markings of light brown. 

Head with median lobe small, widely rounded. Lateral lobes 
small, rounded. Eyes distinct, and situated on lateral lobes of head. 
Exterior antennie short, about one-third tlio length of the body : 
flagellum two-jointed, first joint very much shorter than second 
joint, about one third shorter. 

Thoracic segments subequal, with the exception of the first, which 
is a little longer than any of the others. 

First two abdominal segments with lateral parts hidden by the 
preceding thoracic segment. Three following segments with lateral 
parts expanded, the margins continuing the oval outlines of the body. 
Terminal segment triangular, with sides somewhat incurved and 
rounded at the apex. Basal joint of uropoda reaching a little 
more than half the length of the last abdominal segment. Inner 
branch extends a short distance beyond the terminal segment of the 
body; outer branch extends but very little beyond inner branch. 

One specimen was collected by A. E. Verrill at the Bermudas in 
1901. 

Type specimen in Peabody Museum, Yale University, ('at. No. 
3363. 

Xetoponorthua sexfiMciatua Budds-Lund. 

Metoponorthvn sexfcuusiafuH Budde-Lund, Omst. Isop. Terrestria, pp. 167-158^ 
1885. DoUfus, Ball. Soe. d'fitndes Boientifiques da Paris, xiith year, p. 4, 
1890. 

Hab. Bermudas (Bollfus). Also Mediterranean and Canaries, 
Madeira, Azores, Spain, France, Algeria. 

Metoponorthus pruinosut (Brandt). 

Porcellio pruinosua Brandt, Oonsp. Monogr. Orast. Isop. terrestr.,p. 19, fig. 21. 
1888. 

Poroellio mamlicomie Koch, Deutschlands Crostao^en^ p. 84, 1840. Stttxbsrg, 
Ofversigtaf Veisnsk. Akad. Forhandl., No. 2, p. 65, 1875. 

Mftoponorthwf pruinoMtg Budde-Lund, Omst. ls<^. Tcmstrla, pp. 189, 170, 
1885. Bars, Orust of Norway, il, pis. ix-x, p. 184, pi. Ixxx, fig. 2, pts. xi, 
xii, p. 185, 1898. (Soe Budde-Lnnd lor synonymy and full reforonco.) 

Habitat, Bermudas at Harrington Sound, collected by Prof. Ban- 
kin, of Princeton ; and at Walsingbam, Castle Island, and Tucker’s 
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Island Cave, collected by A. E. Verrill, 1901. Also Europe, North 
America, South America, North Afiica, Sumatra, Madagascar. 

Leptotiichua granulatus Richardson, sp uov 

Plate XL. Figure 58. 

Body roughly and minutely granulated. Color light reddish or 
yellowish brown, with markings of dark brown in ])atcKeB on each 
segment, forming four longitudinal rows, the two median rows not 
extending anteriorly beyond the third segment of the thorax in one 
specimen, and in the other being almost obsolete. 

The head is produced in front in a prominent rounded median lobe, 
and at the sides in large rounded lateral lobes. The eyes are small, 
but distinct, and are placed at the base of the lateral lobes. The ex- 
ternal antonme arc very short, not reaching the anterior angle of the 
fii*8t thoracic segment. The fourth joint of the peduncle is not 
longer than the third ; the flagellum is composed of two joints, the 
first of which is about hhlf the length of the second. 

The thoracic segpments are subeqnal in length, the lateral parts 
broadly expanded. 

The first two abdominal segments have the lateral parts undevel- 
oped. The third, fourth and fifth segments are broadly expanded 
laterally, the outer margins forming a continuous and unbroken line 
with the margins of the thoracic sc*gmentH, The terminal segment 
of the abdomen extends but a distance of half its length beyond the 
epimera of the preceding segment ; its surface is smooth. The basal 
joint of the uropoda attains half the length of the terminal segment. 
The inner branch roaches the apex of the last segment. The outer 
branch extends half its length beyond this. 

Two specimens were collected by A. E. Verrill and party at the 
Bermudas in 1898. They were fonnd in dead coral at Castle Harbor. 

Type in Peabody Museum, Yale University. Cat. No. 3833. 

This species cannot be identified with any of the described sjiecies 
of the genus: L.panwrii (Audouin and Savigny), X. tauriem Budde- 
Iiund, X. squatnatus Budde^IiUnd, and kntus (Budde-Lund), 
although it seems more closely related to the last named than to any 
of the former. 

* See Dollfus, Uim. Soo. ZoOl de Pranoe, pp. 54S-54d, 1896. 
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Family AmuuliUidite. 

ArmadiUidium Tul^are (Latreille). 

Armadillo vulgaris Lat^ille, Hiat. Crust., vli» p. 48, 1804; Gen. Crust., 1, p. 
71, 1806. Leaoh, Edinb. Enoyel., vii, p. 406. Lamarck, Hist. Nat. au. h. 
vert,, V, p. 152, 1818. 

Armadillo pilularis Say, Crust. United States, Joum. Acad. Nat. Sci., Philad., 

p. 482 , ms. 

Armadillidium mlgarr Budde-Lund, Crust. Isopoda Terrestria, pp. 06*68, 1885. 
Bollfus, Bull. Soc. d'fitndes Sclent, de Paris, xiith year, p, 4, 1890. Bars, 
Croat, of Norway, ii, pts. ix-x, pi. HO, pts. xi~xii, p. 189-190, 1898. 

Hab Bermudas, collected by O. B. Goode in 1870-7; and by A. E. 
Verrill, in 1901, at Tucker’s Island ; Bermudas (Dollfus). Common 
in all parts of Europe and neighboring regions of Asia and Africa; 
North America. 

tJxopodiM Blchardson, gen. nor. 

Head with the front produced in a prominent routided lobe. Eyes 
small, obscure. External antennse, with a flagellum of two joints, 
the second joint the smaller of the two. 

First six thoracic segments with the lateral parts lamellarly ex- 
panded. Seventh segment as long as the six preceding segments, 
but with the lateral parts undeveloped, and not wider than the first 
two abdominal segments, which likewise have the lateral parts or 
epimeral plates undeveloped. Abdomen not narrower than thorax, 
the lateral parts of the third, fourth and fifth segments being ex* 
panded and continuing the regular outline of the body. The abdom* 
inal segments equal in length and half as long as the thoracic 
segments. Terminal segment quadrangular in shape, the posterior 
margin produced in a median rounded lobe. The outer branch of 
the uropoda is large, broad, flattened, with rounded margins ; the 
inner branch is smaller and narrower, and rounded posteriorly. 

There are only six pairs of legs, the appendages of the last thoracic 
segment being wanting. 

HTropodiaa bermudensis Blchardson, sp. nov. 

PbAta XL. FrotnoBS 59, 60. 

Body very convex, able to be contracted into a ball. Surface 
smooth. Color uniformly light brown. 
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Head large, produced in front in a prominent rounded projection. 
Eyes veiy small, obscui'e, and situated about the middle of the lateral 
margin. Tlie external antennse, with a flagellum of two joints, ex- 
tend to the middle of the first thoracic segment, and are geniculate 
at the articulation of the third and fourth joints. 

The thoracic segments are sobequal in length. The seventh seg- 
ment is abruptly narrower than the preceding six, and not wider than 
the first two abdominal segments. The seventh thoracic and the 
first and second abdominal segments have the lateral parts or c*pi- 
lueral plates undeveloped. The first six thoracic and the third, 
fourth and fifth abdominal segments have the lateral parts lamellarly 
expanded, so that the regular outline of the body is preserved, the 
third abdominal segment not being narrower than the six thoracic, 
whose lateral portions extend down laterally beyond the sevcntli 
thoracic and the first and second abdominal. 

The terminal abdominal segment is quadrangular, with the pos- 
terior margin produced in a median rounded lobe. The uropoda 
extend but a short distance beyond the epimeral plates of the fifth 
abdominal segment. The outer branch is broad, flattened and round ; 
the inner 'branch is smaller and narrower, and posteriorly rounded. 

There are but six pairs of legs, those of the seventh thoracic seg- 
ment being wanting. 

A few specimens were collected by A. E. Verrill and party at the 
Bemudas in 1898, and at Castle Island in 1901, under sumes, in dry 
places. 

Type in the Peabody Museum, Yale University. C/at. No. 3224. 


Family Ttioh<miaaidm 
JUtcnsteiMi aUiptioua Hargsr. 

MUmi9(m iMipUem Harger, Am. Jour. Sol. (3), xv, p 878, 1878 ; Proc. U. 8. 
Nat. Hus., 11, p. 157, 1879; Bapurt IT, S Fish Comm., pt vl, p. 809, pi i, 
fig. 8, 1680. 

H4b. Bermudas, collected by G. B. Ooode, 1876-7 (one specimen 
of a brown and ydjow mottled color) ; and near Hungry Bay, 
Bermudas, near salt water under decayed sea- weed and stones, col- 
lected by A. £. Verrill in 1901. Savin Bock, near New Haven ; 
Stony Creek, Long Island Sound. 


Taaira. Conn. Aoan., Vol. XI. 


JafruAEY, 1909, 
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Family Zigildia* 

Ligia baudiniana Milne-EdwanU. 

Ligia baudiniana Milne -Kd wards, Hiat. dee Cnmi , lii, pp. 1840. 

f Ligta baudiana Spence Bate, Ann Mag. Nat Hist. (4), i, pp. 448, 446, 1868. 

/ Ligia haudmiana Saufuinre, Soc. phyo. Oeu^ve, xiv, p. 476, 1858. 

Ligia eaevtica Dollfus, Bull Soo. d’^tudes Scientiftques de Parle, xiith year, p. 
7, 1890. 

Ligia eofoUoa htrfttatais Dollfue, Bull. Soe. d^^tndee Scientifiquee de Pane, 
xiith year, p. 7, 1890. 

Ligta baudiana Ivee, Proc Aoad. Nat. Sol. Phila., pp 185, 186, pi. vi, fig. 2, 
1891. 

Ligia baudiniana Riohardsou, Proc United Statee Nat. Museum, xxlii, p. 574, 
575, 1901, 

Ligia graciliM Moore, Report U. S. Pish Comm., li, pp. 161-176, pi. 7-11, 1901 
PnATB XL. Fioukc 01. 

Hab. Bermudas, collected by George Brown Goode in 1876-77, 
and by A. E. Verrill and party in 1B9H and 1901 ; Bermudas, col- 
eoted by J. M. Jones; Bermudas (Dollfus) ; Han Juan d^Ulloa, 
Mexico (Milne-Ed wards) ; Yucatan (Ives) ; Rio Janeiro (Spence 
Bate); Cuba (Sausmire.) 

the Bermudas the Ligia oocara in groat abundance on the 
ledges and ctiffH along all tiie shores. It runs with surprising activity 
and quickly seeks refuge in the cracks and crevices of the ledges, so 
that it is not easy to capture without injury. 

Its dark, bluish-gray color is not particularly protective here, 
unless in the night, owing to the light color of most of the rooks, 
but on darker rocks it would be decidedly protective.’’ A. E. V. 

It is doubtful if the specimens found at Cayenne by Miers’*' and 
identified by him as Ligia baudiniana really were that species. 
1 am inclined to think they should be referred to Ligia exotica. In 
his description of tliem, Miers states that the antennao are very long, 
reaching in one specimen to the extremity of the body^ and in the 
other specimen not quite, but almost to the extremity. The first 
was probably the male and the other the female of X. exotica. 
There has )>een much diflference of opinion in regard to these two 
species, Ligia baudiniana and Ligia exotica^ the former being con- 
sidered by Budde-Lundf and Dollfusj; as a synonym of the latter, 
although Dollf us states of the specimens found at the Bermudas, and 

♦ Proc. 2o5l, Soe, lond., p. 670, 1877. 

f Crust. Isop. Terrsstria, p. 267, 1865. 

X Boll. Soo. d’lltttdM SoienMquM de Peril, xiith sMr, p. 7, IWO. 
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which he identified ae L, exotica, that they differed from the speci- 
mens of X, exotica in his collection from Senegal in the tbicknosH of 
the tarsus, which was furnished with long, stiff hairs in the males. 
However, he did not consider this a specific character ; it could only 
be sufficient to distinguish a variety, for which he proposed the name 
hirtitareie* His specimens should undoubtedly be referred to Ligia 
haudimana, the charactei's of which, as a distinct species, near, 
perhaps, but not identical with Ligia exotica, I shall endeavor to 
point out. 

A comparison of male specimens of Ligia haadiniana and Ligia 
exotica show the following points of difference : 

First, in the size and formation of the body, Ligia haudiniaua 
being the smaller species, with the body inore compact than in X. 
exotica, which has the segments very loosely articulated. 

Second, in the length of the antennae, which in X. baudiniaua do 
not extend beyond the last segment of the thorax (which character 
is constant, being true of all the specimens examined), while in L. 
exotica the antennte reach the extremity of the body in all the speci- 
mens examined. 

Third, in the length of the peduncle of the antenna', which in X. 
baudiniana extend to the posterior margin of the second thoracic 
segment, the last two joints being shorter than in X. exotica, tin* 
peduncle of whose antenrtsp reach the posterior margin of the third 
thonuuc segment. 

Fourth, in the character of the first pair of logs in the two specie*-, 
those of X, exotica (plate xl, figs. C2a, 62^,) having the propodus 
furnished near the apex vrith a oonspicuouH process, oval and pro- 
duced, the carpus and morus not being fringed with a thick row of 
long stiff hairs, while those of X. baudiniana (fig. 01) have the pro- 
podus simple, unarmed aud without a conspicuous process, the carpus 
and meruB being fringi^d along the entire posterior margin with a 
row of long stiff hairs. 

Fifth in the shape of the terminal segment of the body, the angle 
in the middle of the posterior margin being more acutely produced 
in X. exotica than in X, baudiniana, and the lateral angulations 
being also much more produced. In the color of the two forms, X. 
haudiniafyji being mueh lighter in color, the color extending to the 
margins of the segm^ts, while in X, exotica there is a colorless bor- 
der on the lateral and posterior edges of all the segments. 

In the females of the two speoies the first pair of legs arc simple. 
The antenna are shorter than in the mates, and the peduncle of the 
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anteniiie is also shorter In the female of L, ejrotiea the antounte do 
not quite reach the extremity of the body ; in the female of L. 
brntdinmut they do not quite reach the extteinily of the thorax. 
In the female of X. evotioa the peduncle of the antennsB extends 
only to the posterior margin of the second thoracic segment ; in 
the female of X. baudimana the peduncle of the antennm does not 
extend beyond the posterior margin of the first thoracic segment. 

TTie species recently described by Mr Moore* as Ligia gracilu, 
found at Porto Rico, is identical with Ligia buudittiana. The type 
specimens of Ligia gracilU, which have been placed in the 11. S. 
Nat. Museum, have been carefully examined by Mr. Moore and 
myself since the publication of his paper, and exhibit the same 
characters found in Ligia baudiniana. The leg of the first pair, 
figured by Mr. Mooi’e, is the leg of the female, which does not pre- 
sent the row of stiff hairs on the carpus and merus, as found in the 
male. 

Although Mr. Moore did not investigate the differences existing 
betureen X. fijrotica and X. baudiniana, and was misled by such 
eminent authorities as Dollfus and Budde-Lnnd,f who consider the 
latter species a synonym of the former, yet he regarded his specimens, 
when compared with specimens of X. exotica, as specifically distinct. 
Although Ligia gracilis cannot be considered new, yet the fact that 
Mr. Moore considered his specimens specifically different from L. 
exotica, and his identification of them later with X. baudiniana giye 
additional weight to the view that Ligia baudiniana-ia distinct from 
Ligia erotica. 

* Beport U S Fish CommiMion, U, pp- 101-170, pl- 7-11, 1901. 

f It Is very doubtful if Budde-Lund over bad speoimeiM of L. baudintana. Be 
places L. baudtniana in the synonymy of L. fxoilea, with a question mark 
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EXPLANATION OP PLATES. 

Plat* XXXVII. 

Figures 1. — ApB 0 udfR triangulata sp. uov. Head* x 85. 

Figure 2. — The same. Segmeute uf thorax and abdomen, x 19f . 

Figure 8. — The same. Segmente of abdomen and part of uropods. x 85. 
Figure 4.— The same. Firet gnathopod. x 85. 

Figure 5. — The aame. Second gnathopod. x85. 

Figure 6. ^Apseiiden propinquuB R. , ep. nov. Head, x 85. 

Figure 7. — The same. Begmenta of thorax and abdomen. 19f . 

Figure 8. — The name. Laet four aegmenta and part of uropoda. x 35. 

Figure 9. -—The same. First gnathopod. x 85. 

Figure 10 . — Pampneudes goodei R., ap. nov. Head and first thoracic segment 
x85. 

Figure 11.— The same. (General figure x 19f . 

Figure 12.— The same. Abdomen with uropoda and last thoracic segment, x 85 
Figure 18.— The same. First gnathopod of female, x 85. 

Figure 14. — The name. First gnathopod of male, x 85. 

Plate XXXFIII. 

Figures 15<i, 155.— /^irontAtira infund ibulata R., Hp. nov. Mandible and mnx- 
ilUpeds. X 88. 

Figure 16a.— The same. Antenna of first pair. x88. 

Figure 166. — The same. Antenna of second pair, x 88. 

Figure 17 —The same. Last four thoracic segments and abdomen, x 11{. 
Figure 18. — The same. Lateral view of abdomen, x U{. 

Figure 19.— The same. First gnathopod. x 82{. 

Figure 20.— The same. Second gnathopod. x 82}. 

Figure 21a . — Paranthura verriilii R., sp. nov. Antenna of first pair. x82jj. 
Figure 216. — The same. Antenna of second pair, x 82}. 

Figure 22. — The same. Iiost two thoracic segments and abdomen, xll}. 
Figure 28 ^Ooianlhura R., sp. nov. Head and antenna?. x62. 

Figure 24.— The same. General figure, x 18|. 

Figure 26.— The same. Abdomen and last two thoracic segments, x 62. 

Figure 26. — The same. Lateral view of nropoda. x 62. 

Figure 27,— The same. First pair of legs, x 62. 

Figure 28.— The same. Second pair of legs, x 62. 

Figure 29.— Anthelum <#a4s R., sp. nov. General figure, x 82}. 

Figure 80.— The same.. First gnathopod. x 62. 

Figure 81.— The same, Seeoad gnathopod. x 62. 

Figure 82.— The same. Sixth periopod. x 62. 

Figure 8H.— R.^ sp. nov. General figure. 11|. 

Figure 84.— The same. Head and first two thoracic segments, x 18f . 

Figure 85.— The same. First maxilla. 82}. 

Figure 86.— The same. Second maxilla. 82}. 

Figure 87.— The same. Maxiliiped. x 82}. 

Figure 8Bu.— Afeiroua krebtii Hansen. First maxilla, x 82|. 

Figure 886.— The same. Maxiliiped. x 82}. 
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PLAt* XXXIX. 

Figure 89 . — Dynamene perforata Moore. Last two thoraoio segments and 
abdomen, x 17^. 

Figure 40.-~iS!pAcsroma crenutatum R., sp, nov General figure, x 17)^. 

Figure 41.— -See plate xl. 

Figure 42 . — Carpias berinudensig R., sp. nov. Mandible x 58. 

Figure 42a. — The same. Maxilliped. x 58. 

Figure 425.— The same First maxilla, x 58. 

Figure 42e.— The same. Second maxilla, x 58. 

Figure 48.— The same. Male operculum, x 58. 

Figure 44.— The same. Female operculum, x 58. 

Figure 45.— The same. First leg of male, x 80^4' 

Figure iS.^Sfenefrittm /ttebbinffi R., sp. nov. Head and first thoracic segments. 

x 80 %. 

Figure 47.— The same Terminal segment of body and uropoda x 80**4 
Figure 46.— The same. First leg of male, x 80^. 

Figure 49.— The same. First leg of female, x 80^. 

Figure 50.— Janira mtnufa B,, sp. nov. Terminal segment and uropoda. x 58. 
Figure 51.— The same. Leg of first pair of female, x 58. 

Figure 52.— The same. Leg of first pair of male, x 58. 

Flatk XL 

Figure 41.— Carpias bemtxiiden$is R., sp. uov General figure, x 18{. 

Figure 58.— «/<rropsts rathlmn<B R., sp. nov. Head and first thoracic segment. 
x82f 

Figure 54 —The same. Terminal segment and uropoda. x 82|. 

Figure 55a.— The same. Mandible. 82|. 

Figure 555.— The same Mandible. 82|. 

Figure 55r.— The same. Maxilliped. 82|. 

Figure 50.— Latreille. Operculum. 

Figure 57.— ibreeWio paroieomh H., ap. nor. General figure. 

Figilre 58.— grawalatm R., Sp. nov. General figure, x li|. 
Figure fS^.-^Uropodias bermudentiM R., apt nov. Head and first thoracic seg* 
ment. x 62, 

Figure 60.— The same. Abdominal segments and last two thoracic segments. 
x62. 

Figure 61.— baudiniana Milne-Bdwards. First leg of male, x Ilf. 
Figure 62o.— Lfgia oofotiea Dollfus. First leg. x Ilf. 

Figure 625.— The same. Terminal joints, x 11}. 



VIII.— Thb Reconbtruotiox of a Orktageoi'b Dinosaur^ Clao- 
BAUBUB ANNEOTBNfi MaBHH. Bv ClfABLKH E. BKErilER. 
(With PlatoH XLI to XLV.) 

hUrodvction. — The completion of the mounting of the skeleton of 
a large dinosaur is a matter of considerable moment to any museuni, 
as well as of some general scientific interest. Although the subject 
lies wholly outside the particular field of research of the writer, it 
still seems desirable to present, even imperfectly, some description of 
a specimen which is in many ways unique, and by chance is the first 
dinosaurian skeleton to be mounted in America. 

In most kinds of construction the concrete result is usually found 
to differ in many particulars from the ideal or mental picture as 
expressed in language or by an artist. This being a general state- 
ment of fact, one would naturally expect some discrepancy between 
the pictured restoration of the skeleton of an extinct animal and the* 
skeleton itself when actually put together and mounted. 

The limitations of paleontologic work require that in order to give 
a general conception of an animal, this must be represented by a 
drawing or model iu which the missing parts are restored according 
to the best knowledge and inference on the part, of the investigator. 
The more complete the material studied, the more satisfactory and 
accurate the restoration is likely to liecome. An illustration of this 
fact will apt)car later on. 

Even when approximately entire skeletons of fossil vertebrates arc 
discovered, the bones are usually found displaced, and their nature 
and position are determined principally by comparative studies on 
other better known animals supposed to be related or to have anal- 
ogous features. In the study of a group of vertebrate animals that 
is wholly extinct and has left no direct descendants, the diflSculties 
of attempting to make a restoration of any particular type are con- 
siderably increased. This applies either to a drawing or to the 
mounting of the skeleton in a manner which shall be rendered true 
to nature, by placing all the bones in their prosier position an<l 
giving the skeleton a posture it may have had during life. It has 
therefore come about that the poeitii^e information conveyed by the 
finding of a foot or of any othm* portion of a eheleton^ mth the 
honu in a eequonHalpoeitioii in the rock^ is of far greater anatomi- 
cal vedm tfiOn any number of eay>ert opinions. 
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In 1891, the Tale Uiiiveniity Museum received the skeleton of a 
herbivorous dinosaur from the Laramie beds of the Cretaceous in 
Converse County, Wyoming. The specimen is one of the many 
treasures in the Marsh collection, and was obtained in the field by 
Mr. J. B. Hatcher and party. This skeleton and another apparently 
belonging to the same a()eoies were made the basis of the pictorial 
i^estoration of Claosaurus annectens^ as published by the late Profes- 
sor Marsh.* On account of the completeness of the material, and 
especially because many of the more important bones were in their 
true position in the rock, the writer decided to direct the prepara- 
tion of the specimen as a museum exhibit. Most of the work of 
mounting has been performed in an admirable manner by Mr. Hugh 
Gibb, preparator in the Geological Depaitment, and to his skill is 
due the elegance of the finish and the solid strength of the specimen. 

The animal lay on its side in the ro<*k and was somewhat laterally 
compressed. The preservation was such that the left side was in 
much better condition than the right. It was therefore decided to 
mount the skeleton in high relief on a slab consisting in part of the 
original sandstone matrix. The amount of relief shoves all four 
limbs, those on the left side being entirely free. The left side of 
the entire vertebral column is exposed and the head shows the front, 
back, top, bottom, and left side, the right only being concealed. 

Owing to the shattered condition of the left femur (making it 
impracticable to free it from the matrix) and to its being in the 
rock in its true position with respect to the pelvis, the pose of the 
animal was determined in large measure by this bone. It is directed 
forward at such an angle as to demand a running position for 
bipedal locomotion. An attempt has been made to carry out this 
idea of rapid motion and to make all parts of the skeleton contribute 
to the completeness and realism of the general effect. In order to 
do this there must be the proper balance and the true swing of the 
living animal. 

It is intended, therefore, that this huge specimen, as now mounted, 
should convey to the observer the impression of the rapid rush of a 
Meeoaoic brute. The head is thrown up and turned outward. The 
jaws are slightly separated. l!'h6 fore arms are balancing the sway 
of the shoulders. The left hind leg is at the end of the forward 
stride and bears the entire weight of the animal. The right foot 
has oolnpleted a step and has just left the ground preparatory tc the 
forward swing. The ponderous and powe^ul tail is lifted free and 
doubly curved so as to balance the weight and compensate for the 
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swaying of the body and legs. The whole expression is one of 
action and the spectator with little effort may endow this creature 
with many of its living attributes. 

In seeking to secure a life-like pose for Claosaurus, considerable 
assistance was afforded by photographs of existing animals in 
motion, especially several illustrating bipedal locomotion among 
living lixards. One of these is here introduced for comparison 
(figure 1).* 



Fiovhb J —Running lixard, illufitrating bipedal locomotion From photograph 
of li>ing CMamjfdoHanruMy by W. Sanlle Kent 

Synonym ^/, — It is not within the province or purpose of this paper 
to enter into any analyses or discussions of generic synonymy, 
though the proper reference of the animal here described is some- 
what uncertain. The type HjKJcies of Claosaurns ( C\ uyilis Marsh*) 
was obtained from the Niobrara of Kansas, and is possibly gener- 
loally distinct from the species afterward described from the Laramie 
as Claosaurns nnnfCtenSy by Professor Marsh/ Neither is it feasible 
at present to bring evidence that Thaspesius occidentalis of Leld j * 
does not include the Laramie tyjH*. The fragmentary remains upon 
which Thespssius was based consisted only of several vertebrie and 
a phalangial bone. These portions seem to have very little diagnoh- 
tic value within the group. Therefon? the relationships of these 
forms, as well as questions of priority, must be loft for future careful 
comparisons, and for the present it seems best to accept the name 
Olaosaurus anHsetsns for this species. 

Restorations of Qfnithopoda. — Several restorations of various 
members of the Ornithopoda have been already made, including the 
genera Iguanodon^ Hadrosaurw^ Clmsanrusy Ilypsilophodon^ Lao- 
saurus^ and Camptosaurus. The last three in the list have been 
restored only by means of drawings* 

Madrosmrus was modelled by Waterhouse Hawkins to represent 
bpth the skeleton and the animal in the flesh. Owing to the 
extremely fragmentary remains upon which this restoration was 
based it was necessarily very faulty and has long since ceased to 
have any value or interest except as a liistorical attempt. A figure 
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of it is here mtroduoed (figure 2). With somewhat greater suecess 



Fiourk 2.— Restoration of HadromurM After Hawkins 

Hawkins also restored the Jg%tanodon^ from material in the English 
museums. The later discovery of a number of quite complete skele- 
tons of this genus in Belgium, and their careful analysis by Dollo,* 
led to a subsequent successful restoration in a superb manner by 
De Pauw (figure 3), 



* Fiatma 3, ^Restoration of /(n<anocl<m&emiis«]if4enS<s; one-eightieth natural sise. 

After tk)llo. 
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The Po»6 of Cl(io%a%irun , — The entire skeleton of ClaoBminHy as 
already mentioned, was given in a drawing published by Professor 
Marsh, This drawing is here reproduced (figure 4), since it differs 



FiotTRB 4 — Restoratiou of Clcumiurm ann<>rf^n» . one-elghtieth natural size 

After Marsh 

in some important details from the skeleton now mounted (Plates 
XLI-XLV'), It represents the animal as standing neatly on the 
ends of the toes, with the tail resting on the gionnd and with 
pendent fore limbs. 

In the mounted specimen, for reasons previouslj stated, the animal 
was placed in a running position. Moreover, since there is an 
obvious analogy between the habits and posture of Iguanodon and 
ClaoBOitrm^ and the footprints of the foiTner show no marks of a 
dragging tail, the latter was mounted with the tail raised to balance 
the weight of the animal. Further, this is the position assumed by 
modern liisards employing bipedal locomotion (figure 1), In Clao- 
eaurus the isohia are closely united at their distal ends, and it would 
have been impossible tor the chevrons to pass between them as 
shown in figure 4. Without doubt the animal oould have sat down 
or dropped the tail to the ground. The mounted skeleton shows 
that there were really four instead of two post'^sacral vertebree witir 
out chevrons, and that the first chevrons were short and very oblique 
so as entirely to clear the ends of the isohia (Plate XLIIl). 

The present restoration represents the antiml as touching nearly 
the whole length of the toes to the ground (figure 5). This position 
was adopted Wause of the fact that all the bird-like dinosaurian 
footprints show the imprint of nearly the full length of the phalanges 
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The attitude of the fore limbs depends largely upon the placing of 
the scapula. In Professor Marsh’s illustration the scapula is repre- 
sented at about sixty degrees inclination to the vertebral column. 



l^ouu 5.— ObMNKMMiu anneotmu Ifomh ; left hind foot, with tiUs and flbnls ; 
' ons-ten^ natural d». 

The same position was previously adopted in the mounting of 
Tg%um<^ion (dgnte 3), and in both cases it results in throvting the 
fore limbs down so that they would lose much of their value as 
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organs of prafaaiisioti. The present mounted specimen of Claosaurus 
shows the left scapula lying on the ribs nearly parallel to the direc* 
tion of the vertebrae (Plato XLIV, figure 1). The reason for this is, 
))rimarily, that the l>ODe is ]»laced where it was found in the rook in 
connection with the body, and as so much of the remaining portions 
of the skeleton was in a norma) position, it seemed safe to assume 
that the scapula, also, was in its true place. It is likewise of the 
greatest significance that, in the specimen of Iguanodon figured by 
Dupont,® the position of the scapula as it was lying in the rock is 
}>recisely identical and not as subsequently placed in the mounted 
s]>eeirnen (see figures a, 0). It is quite possible that the present 



Fiourk 6.— Skeleton of Igiumodon in position m the rock. After Dupont 


scapula belongs higher up, though still retaining its parallel position, 
but the actual location does not involve any question of judgment, 
since the bone is where found. The scapulae in most birds (compare 
skeleton of Penguin) are almost parallel to the vertebral axis, and a 
similar position among the Ornithopoda would not be unexpected. 

The structure of the pollex in Claosaurus shows that it was proba- 
bly opposable to the other digits and functioned as a true thumb. 
This with the slender form of the whole manus indicates that the 
fore limbs were properly organs of prehension. To be thus used to 
the greatest advantage, the position of the soapulsa parallel with the 
axis would be an obvious structural benefit. 

There are a number of minor anatomical differences between the 
actual specimen and its original pictorial representation which could 
be discussed, but those here mentioned are believed to be the more 
important ones. These discrepancies have arisen largely from the 
dMtouUy in construing the wbde or parts of a skeleton before the 
actual articulation of the bones is attempted. 
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Condition of Skeisiofi and Amount of Restoration. (See Plato 
XLV.) — The head and neck have been left in the original matrix, 
with the exception of the five posterior oervicala, which wore separated 
in order to form the cuiwe joining the trnnk. As found, the head was 
bent under the body and the oervicals turned ninety degrees from 
the median plane. This accounts for the fact that the neural spines 
are directed outward. 

The aeries of dorsal vertebrw is complete. The spines of the pos- 
terior dorsals are restored. With the exception of the second, the 
ribs from the first to the seventh were modelled from those on the 
right side, while those remaining on the left side are well preserved 
and 111 the matrix. They are somewhat bent by pressure, but it was 
thought best to leave them as originally found, especially as the 
impression of the blade of the scapula was preserved. The right 
scapula of this individual is complete, but it was necessary to ivstore 
the left one and to substitute the anterior half of the scapula of 
another individual. The coracoid is modelled from another speci- 
men. The sternal bone is complete and belongs to this skeleton. 
Both humeri, radii, and uluce Here preserved, as well as the mctacar- 
pals of both fore feet. The carpal bones were modelled after Pro- 
fessor Marsh’s drawing. About half the phalangial bones were pre*^ 
served, and the missing ones have been modelled. 

The sacrum and pelvic region were quit<» complete and are still iu 
the rock, the only restoration necessary being the spines of the sacral 
vertebra) and part of the posterior portion of the ilium, which were 
modelled from another specimen. The left pubis anduschium were 
essentially entire. 

The outside of the left femur was considerably exfoliated an<l 
shattered and has been restored, tbongb the main part of it is in its 
original position in tbe rock. The end of the right femur is also 
partially restored. 

The remaining bones of both hind legs and both feet were all in 
proper sequence in the rook, tbe only missing bone being the 
terminal phalanx of the middle toe of the left foot. This was sup- 
plied by a cast of the same bone in tbe right foot. 

A considerable portion of the tail was wanting, though fortunately 
tbe proxinml third was nearly perfect and in a natural position, with 
the chevrons attached. The middle and distal portions were repre- 
senteid by a number of detached vertebrsD, and with the information 
.fumisbod by an entire tail of another specimen it has been possible 
to restore this member in a satisfactory manner. 
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The ossified tendons wore mostly weathered away or very much 
'broken and no attempt to restore them has been made, A small 
group is preserved over the spines of the first five caudal vertebrae 

From the foregoing somewhat detailed statement of the actual and 
restored portions of this skeleton it is at once evident that for a fos* 
sil vertebrate it is unusually complete. The most important parts, 
as the pelvic region, the hind limbs, most of the bones of the fore 
limbs, and the head and neck, were not only well preserved but were 
In their true sequence and largely in their normal position. 

Method of Mounting . — The skeleton of Claoeaurus is mounted on 
a slab consisting in part of the natural stone and in part of a rock 
surface manufactured from ground and disintegrated Laramie* 
sandstone. The slab tneasurcs tweiity^six feet ten inches, in length, 
by fourteen feet two iiichoM, in height ; and lias a base two feet 
two inches wide, extending out from the lower edge, and uj»on which 
the feet rest. This method of mounting fossil skeletons has been 
employed with great success in the American Museum of Natural 
History, Now York, and is especially well adapted for skeletons that 
are somewhat compressed or are more or less imperfect on one side. 
The presemt specimen is very much larger than anything heretofore 
attempted, and the result shows that slab mounts can be practically 
employed with success for animals of considerable size. 

For convenience in handling and to provide for the future possi- 
bility of moving this specimen, it was mounted in four sections, 
which may be detached by simply breaking the thin artificial rock 
crust and removing the bolts holding them together. Each section 
rests upon a truck supported on strong casters. This construction 
is of course entirely concealed by the casing and framing of fhe fin- 
ished mount. 

The sections were made of timbers measuring three by four inches 
in section, with vertical and horizontal cross pieces at regular inter- 
vals. The horizontal base was attached by means of heavy double 
angledrons. On these frames the pieces of rock carrying the 
bones, together with the separate bones, were securely fastened and 
the intervening spaces covered with wire netting of one-half inch 
mesh. Over this netting was spread a thin layer of plaster of Paris, 
and lastly a still thinner layer of ground Laramie sandstone mixed 
with plaster of Patis and gum Senegal. Before the artificial roc^k 
covering was thoroughly hardened the surface was tool-dres8i*d, 
thus giving it the same appearance as the surface of the real rook 
where it was chiseled away to expose the bones. The left fore and 
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hind limbs are entirely free from the elab and are mipported by irons 
ill the usual way« They are mounted so that they can be readily 
detached and taken apart for purposes of study. The original rock 
connections of all the bones have been preserved and there can be no 
controversy over their primary order and sequence. 

Dimtmiom . — The entire length of the animal measured along the 
spinal column is twenty-nine feet three inches (8.70®), and the 
height of the head above the base is a little over thirteen feet (4®*). 
From the shoulder to the base is ten feet (3.08®), while the hind 
limbs are about nine and a half feet long (2.89®). The tail meas- 
ures thirteen feet seven inches, in length (4.17®) 

MMMurtmentB of the Shut! 


Total length . lOS** 

Greatest vertical diameter i8«*“ 

length in front of teeth BS*"* 

Mecmiremmte of the Lower Jaw 

Greatest length of ramtui to artionlailon 78*'“' 

Greatest depth of ramus through dentition 18"“* 

ifeoirufetnents of Shoulder (Hrdte and Fore lAmhn 

Scapula, length 88*“ 

Scapula, greatest width of blade 88““ 

Scapula, least width of blade 19*“ 

Coracoid, length 27*“ 

Humerus, length 89“* 

Humerus, diameter of distal eud....^ 18*“ 

Humems, least diameter . 8*“ 

Badius, length W*“ 

Badius, diameter of proximal end 8*“ 

Badiui, diameter of distal end 7*“ 

Badius, least diameter 4*“ 

Ulna, length ..j.... ............ 88*“ 

Ulna, diimieter of proximal end . 18*“ 

Ulna, diameter of distal end 18*“ 

Ulna, leastdiameter 8*“ 

Kstaoarpall, length 11*“ 

Hetaoarpal 11, length 88.6*“ 

Metacarpal IH, length 87*“ 

Statnil bone, length 48*“ 

Skmdhone, width 88*“ 
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Measurements oj the PeMc Arch. 

Greatest length 184'“* 

Diameter of aoetabnlnm 26^ 

llinm, length 115*"* 

Pahis, length in front of acetahnlum 60*"* 

Inehinin; length posterior to aretabnlnm 115*'"* 

Jlfeasuretnenfs of the Hind Limbs. 

Whole length 289**" 

Femur, length 106'"* 

Femur, leant diameter of shaft 16'"* 

Tibia, length 96'’"‘ 

Tibia, diameter of proximal end 29**" 

Tibia, diameter of distal end 26*"* 

Tibia, least diameter of shaft 10*"* 

Fibula, length 92-"* 

Fibula, diameter of proximal end 14*“* 

Fibula, diameter of distal end 12®"* 

Fibula, least diameter of shaft 5'"* 

Metatarsal I, length 26'"* 

Metatarsal I, diameter of proximal end 18"*” 

Metatarsal I, diaiueter of distal end 15*"’ 

Metatarsal II, length 86*"* 

Metatarsal II, diameter of proximal end 17*"* 

Metatarsal II, diameter of distal end 18*"* 

Metatarsal III, length 28**** 

Metatarsal III, diameter of proximal end 18'"* 

Metatarsal III, diameter of distal end 9'*" 

Phalanx of I, length of proximal 14*"* 

Phalanx of I, diameter of proximal 10*"* 

Phalanx of I, length of median 6*'"* 

Phalanx of I, diameter of median 7*"* 

Phalanx of I, length of ungual 9*"* 

Phtdanx of I, diameter of ungual 9*“* 

Phalanx of H, length of proximal 12*"» 

Phalanx of II, diameter of proximcd 10.5«"» 

Phalanx of II, length of second * 5*"* 

Phalanx of II, diameter of second 11*"* 

Phalanx of II, length of third 4*"» 

Phalanx of 11, diameter of third 9.5'«’ 

Phalanx of U, length of ungual * 10®"* 

Phalanx of II, diameter of nngual 11®*** 

Phalanx of III, length of proximal 12*"* 

Phalanx of HI, diameter of proximal 9**" 

Phalanx of III, length of second * 8.5' *" 

Phalanx of Ht, diameter of second 8‘* 

TBAim. Coim. Aoad., Vol. XL 81 Jakuabt, 1908^ 
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Phalimx of HI, length of third 

Phalanx of III, diameter of third 7‘*** 

Phalanx of III, length of fourth 3'^“' 

Phalanx of III, diameter of fourth 6.5^"' 

Phalanx of 111, length of ungual 9*“ 

Phalanx of III, diameter of ungual 

Measuveinents of tht Tail. 

Length 41 7**"* 

Width at 8th chevron 63®® 

Diameter of centrum in 8d caudal H®® 

Diameter of centrum in 30th oaudid 7®® 

Diameter of centrum in 45th caudal 8.5*® 

Diameter of centrum in 60th caudal 3''® 

Mfosuremmts of Ribs. 

Length of first rih 48‘® 

Length of second rib... HO®** 

Length of third rib 100*® 

Length of fourth rib 110*™ 

Length of fifth rib 117.5*® 

Length of sixth rib 125*® 

I length of seventh rib 126*® 

Length of eighth rib 122.6*® 

Length of ninth rib 112.5'® 

Length of tenth rib 97. 5*^® 

Length of eleventh rib 88.6*® 

Length of twelfth rib 77. 5«® 

Length of thirteenth rib 55*® 

Length of fourteenth rib 42.5*® 

Length of fifteenth rib 82.6«® 

Length of sixteenth rib 80®® 

Length of seventeenth rih 27,5*® 


The Right Scapula (Plate XLIV, figure 1).— The right acapula is 
well preserved and shows one very interesting feature. Near the 
lower edge of the blade is an elongate elliptical hole, 8^ in length, 
with smooth edges, indicating that the animal received a sevei^e 
injury during life and completely recovered from it before death. 
It is, of course, idle to speculate on the character of this accident, 
}^et the presence in the same beds of numerous remains of the 
annoi'ed and homed T)ricm*atops suggests that there may have been 
an encounter between this Claosmrus and one of the individuals of 
the. Oeratopsidsd. The injury to the scapula is just such a one as 
could be made by a thrust of one of the horns of Trictraiops. 
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EXPLANATIONS OP PLATES. 

Platb XU. 

ClaoHaurus annectens Marah. 

Side view of monnted apecimen ; oiie*£ortieth nainral aiase. 

Owing to the impoedbility of properly lighting the apecimeu for photographic 
purpoees, it haa been neoeaaary to paint out the baokgronnd and ahadowa in 
the negative. Therefore this illnatration merely given a projection, and doea 
not ahow the high relief of the apeeimen. 

Plat® XLII. 

Claoaaurua annectem Mamh. 

Oblique aide view. As in the preceding plate, it waa neoeaaary to paint otit 
the background, with the oonaequent loaa of actual relief. 

Plate XLUI. 

ClaoaanmB anncctma Marsh. 

Pelvis and hind limbs, with proximal portion of tail ; one-eighteenth natural 
aixe. 

This illustration shows the detail of mounting and the hniah of the slab. 
Plates XLI and XLII should show the same characters of rock surface and the 
same degree of relief. 


Plat® XLIV. 

CluosauruM anntcUna Harsh. 

Fiarn® 1. — Right scapula ; showing elliptical perforation of blade due to an 
injury received during life ; two-hfteenths natural size. 

Fjoxjrb 2.--Anterior portion of skeleton ; showing the fore limbs, shoulder 
girdle, neck, and sknll ; one-nineteenth natural sise. 


Plate XLV, 

Ckumaurua annaetena Marsh. 

line drawing ; showing real and restored parts. 

Original bones are represented by line shading. 

Bones partially restored are represented by dotted line shading. 
Bones wholly restored are represented in outline. 



IX.- The Ahoidianh of the Bkbmida Inlandk. 
By Willaei) G. Van Name, Pii.D. 


Ik preparing the account of the Bermuda aacidiann which ia pre- 
sented in the following pages, the writer has hoped that it would 
not be of local interest only. The waters about these islands are 
remarkably rich in animals of this class, including many new species 
and several new genera, and the Tunicata of the part of the worhl 
in which the Bermuda Islands are situated are only slightly know n. 

The species which have been described from the Atlantic coast of 
North America are for the most part northern forms, from the 
British Provinces and the New England States. Concerning those 
of the Southern States but little is recorded. A large number of 
species of Simple Aseidians from the West Indies and the adjacent 
})artH of tropical America have been described in the works of 
Heller (4, 5), Traustedt (1(3), and Sluiter (3 5), though these writers 
had only preserved, and often very insufficient, material as a basis 
for their descriptions and figures. Only one of these writers 
(Sluiter) describes any Compound Aseidians from this region, and 
he describes only a very fcw\ 

Our knowledge in regard to the Tunicata of the Bermuda Islands 
themselves was until very recently confined to the six species 
obtained there by the Challenger Expedition, and described by 
Ilerdman (fi) in the reports of that voyage. 

In the spring of 1898, Prof. A. K, Verrill, of Yale University, 
and a party of students under his direction, made a general collec- 
tion of the invertebrates of the Bermuda Islands, and among them 
a considerable number of aseidians W'ere obtained, though particular 
attention was not directed to this class of animals. But few Sim])lc 
Aseidians were comprised in this collection. Most of these were 
described by Prof. Verrill in these Transactions (Vol. x, 190o), as 
well as one new Compound As<udian. He also mentioned four genera 
of the latter which had not been previously recorded from there, 
though be did not describe or identify the species. 

Prof, Verrill has turned over to the writer the entire collection of 
Tunicata obtained by that expedition, and this paper is in part the 
result of a study of those specimens. In the spring of 190J, Prof. 
Verrill and Mr, A. Hyatt Verrill made another trip to Bermuda and 
<ibtained an even larger collootion of Tunicata than in 1898, and the 
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writer himgelf Hpent some time during the months of April and May 
of that year at Bermuda, part of the time in company with Prof. 
Verrill, and has consequently been able to collect and study nearly 
all the species in a living state and in their natural surroundings. 
The writer has also examined some si>eoimenH o})tained by Prof. 6. 
Bn>wn Gk)ode in the j^ears 1870 and 1877, though there proved to 
be no forms among them which were not also obtained by the Yale 
parties. 

The fauna of the Bermuda Islands is exceedingly rich in Com- 
pound Ascidians, not only in the number of species, but in^individ- 
uals also, many of the forms being very abundant and generally 
distributed about the islands. There may be other localities of no 
greater extent where an equal variety of species and abundance of 
individuals may be found, but there are j)robably few places where 
all the generally recognized families of this group are so fully repre- 
sented. A very large projiortion of the more important genera of 
the Compound Ascidians are also present, and a study of the 
Bermuda forms comes very near to giving a complete and compre- 
hensive idea of this group of animals. 

With the Simple Ascidians the case is different. ITie genera and 
species are few, and though some of the species are common, none 
are conspicuously abundant. One large and important family, the 
Molgulida}, does not appear to be represented at all. 

No examples of the free-swimming Tunicata, the Pyrosomidw, 
Thaliacea, and Larvacea were obtained, but no collecting of a kind 
likely to result in finding them was attempted, owing to lack of 
time. Unquestionably representatives of all these groups occur in 
the vicinity of the islands and will be found when sought for. 

The following are the Bermuda Tunicata described by Herdman 
in the Challenger Reports : — 

Symplegma viride* Ecteinaecidia tu^hinata^ 

Bidemnum {?) inerme, Clavelina oUonga. 

Botrylloides nigrum. Aecidia nigra Savigny, 

(= J. atra Lesueur). 

All but the last of these were new species. With the exception 
of SympUgma viride and perhaps IHdemnum (/) inemxe they are 
represented in the Yale colleotions. 

Didemnum inerme is a form described by Herdman from a single 
small specimen in such a poor state of preservation that nothing 
could be made out in respect to tbe structure of the zodids, and he is 
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consequently uncertain in re^^ard to the genus and even of the 
family in which it should be placed. Considering the difficulty of 
reoognhsing most species of Compound Ascidians even when an 
abundance of well preserved material is at hand, the practice of 
describing new species from such wretched specimens need not be 
commented on. The writer does not believe that the animal in 
question is a Didemnum. It may or may not be identical with one 
of the forms descril>ed in this paper, but the description does not 
warrant devoting time and space to conjectures concerning it. 

The following are the additions to this list made in Prof. Verrill’s 
paper (17) above alluded to: 

Styela partita (Stimpson). Microeonmus tniniatue. 

Siyeht canopoidea Heller. Polycarpa muHiphiala, 

Halocynthia rabrilabia, Diatona picta, 

Malocynthiarilieana (Traustedt). 

Of these, four were new species. All save the last named arc 
Simple Ascidians. Prof. Verrill also mentions the occurrence of the 
following genera, Leptoclinum^ Bhiapluty IXatoma and Amarou- 
cinm^ though naming no species. 

One of these, Styela canopoidea Heller, is, I think, included on 
insufficient evidence, while the Bermuda representatives of two of 
the others, Styela partita (Stimpson) and Halocynthia riiaeana 
(Traustedt) differ sufficiently from the* types to be considered as new 
subspecies. 

Omitting Styela canopoidea and the doubtful Bidemnurn inerme^ 
there remain a total of eleven species recorded from the islands. Of 
these six are Simple and five Compound Ascidians, according to the 
classification I have adopted in this paper, in which the Clavelinidse 
and Perophoridm arc regarded as Compound Ascidians. Only one 
of these, Symplegrna (unfortunately the most interesting of them), is 
wanting from the Tale collections. 

This is no inconsiderable number if tlie small geographical area 
under consideration is taken into account, yet a study of the collec- 
tions made in 1898 and 1901 enables me to increase it to no less than 
38 species, one of which is represented by at least six well-marked 
varieties and another by three, in addition to the typo. As these 
varieties differ sufficiently to constitute species if intermediate forms 
did not occur, we have 40 as the total number of kinds of tunicates 
known to occur at Bermuda* They are distributed as follows in 23 
genera (4 new) and 9 families. 
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OOXFOtTHB AMXBXANB. 
OUvelinidii. 

Claveiina (Sfereoc/avelfa) oblonga Herdman. 
Jthodozona picta (Verrill), 

Peropliorido. 

Perophora Htidh Verrill. 
dSicteinaacidia turbinata Herdman. 


Biitomidaa. 

DUtoma capm1<Uumy ii. ap. 

Bistoma n. sp. 

IJhtoma ohsruratum, n, sp. 

Biatoma olhuiceum^ n. «p. 

Bistoma clarum^ n. sp. 

CyaiodyteB drasehii Herdman. 

CyHodj/tea violacevB^ n. sp. 

Bhtaplia berfNudefiBiBf n. sp. 

PolyoUniito. 

AmarotAeium bermndca^ n. sp. 

Atnaroucittm exile, n. sp. 

l>idamaid». 

Bidemnum solidum, n. sp. 

Bidemnum mviffnii Herdman. 

Bidemnum atrocanum, n. sp. 

Bidemnum poritee, n. sp. 

Bidemnum lucidum, n. sp. 

Bidemnum orbicxUcUum, n. sp. 

Beptodinum apeeioBum Herdman, represented at Bermuda by 
six new subs{>eoies: bermudeateef pogeii, hamiUoni^ harring* 
tonenee, aoutilobaium, and ^mersi. 

Potyeyphoraton ametbysteum, n. sp. 

BipioBoma macdonaldi Herdman. 

BiploBoma laet&um, n. sp. 

BipioBoma atroptmctafum, n. sp. 

BiphawtoideB fragUe, n. sp. 

JE^inoclinum verriUi, n. sp. 
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Botr3rliid». 

Botrylloidea nigrum Herdman, represented by three new sub- 
speoies: concohr^ /jlanum^ and aarcinnm in addition to the 
typical form, 

Sgmplegma viride Herdrnaii. 

Polystyelidn, 

Michaelaenia Hnvta^ n. sp. 

Dumdroc<irpa hotryllopaU^ n. sp. 


BIMPLS ASOIDlAira, 

Halocynthiidfla. 

Polycarpa obttcta Traustedt. 

JStyela partita (Stimpsou) var., bermudennUy nov. 

llidacynthia rubrilabia Verrill. 

HalocyMhla riiseana (Traustedt) var., munita, nov. 

Jfierocoamua miniatm VerrilL 

Ascidiidtt. 

Aaculia atra Lesueur, 

Aacidia curvata IVauMtedt. 

The writer does not believe that this list by any means exhausts 
the number of forms really found thert‘. The collections were made 
during the spring months. Collecting at other seasons would prob- 
ably result in finding new sjioeies and larger and bettor Hj>ecimens of 
many of those which are here described. Moreover, different 
methods of oolleoting might further increase the number. 

A few words in defense of the somewhat appalling number of 
new species (21) are probably called for. The writer believes that 
our knowledge of certain families, notably the Didemnida*, llalo- 
oynthiidee, and Botryllidfe, has been retarded rather than advanced 
by the practice of many authors of describing as a new species 
l\early every faded and shrunken specimen that comes into their 
hands, because it cannot be made to agree perfectly with descrip- 
tions of other authors, made in many cases from similarly poor and 
ecanty material. Such specimens had far better be left undesoribed, 
tmlmis they present characters so marked, that there is not likely to 
be mudi difficulty in identifying the form agam, and characters of 
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Ruoli a nature that it is reasonably certain that they are not merely 
individual peculiarities of the specimen. 

Minute and careful description cannot make up for insufficiency of 
material Indeed it often decreases rather than increases the possi- 
bility of positively recognising the species again if the individual 
peculiarities of the specimen he described as specific characters, and 
if no indication is given in regard to the directions in which indi- 
vidual variation (which is vastly greater in the ascidians than most 
writers give credit for) may be ex|>€cted to manifest itself. 

In the case of some Bermuda forms, the amount of material avail- 
able has not been as great as could be desired, yet in nearly all cases 
I have had several specimens collected at different times and places. 
In two cases only have I ventured to describe a species on the 
strength of a single colony {Dldemnum nolidum and Bipioeoma 
atropunctafmn)^ and these only where there were well-marked 
specific characters, and when I had examined the specimen in a liv- 
ing state. In fact, there are only two or three of the forms which 1 
have not myself collected and studied in a fresh condition. 

The almost total neglect of the Compound Ascidians of this part 
of the world by previous collectors and investigators sufficiently 
explains, 1 think, the large number of new species in that group. 

Methode of Collecting, 

Most of the species may be found attached to stones along the 
shores of the bays and harbors, at low water. They grow chiefly 
on the under sides of stones of sufficient size to resist the movement 
of the waves and currents to which they are exjiosed. In such 
situations, as well as in narrow crevices in the rocks, they are safe 
from the attacks of the fishes and larger animals of other kinds 
which would otherwise destroy them. 

The limestone rock, of which the islands are composed, contains 
numerous caverns to which the sea water has access through narrow 
passages where there is always a current of water when the tide is 
rising and falling. About the months of these passages (as at 
Waterloo, on Castle Harbor) are the best collecting places, not only 
for ascidians but for many other forms of invertebrates as well, as 
the constant currents of water carry an abundant supply of the 
minute organisms on which they feed. In such places it is not 
uncommon to find five or six different species of ascidians attached 
to the under side of the same stone. Sometimes several forms of 
Compound Ascidians may be found attached to an individual of one 
of the larger Simple Ascidians (Fig. 130). 
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A few species are seldom to be found along the shore, but grow 
chiefly on the corals, sponges, gorgonians, etc., on the reefs or in 
water deep enough to escape the effect of the waves and tides. 
These were obtained in collecting the corals and gorgonians by 
diving or by means of the nippers, attached to a long pole, which 
are used for that purpose, 

R/iodozona picta (Verrill), Duioma oUvnmnm, Cyntodytes dra- 
srhii Herdmau, Diniaplut hermudensiis^ Amaroucium bermudcBy A. 
eaifc, and Botrylhides nifjnim var. coneolor are among the forms 
which are partial to such situations. 

As far as I know, no ascidians are to be found on the white shell 
sand which covers large areas of the bottom in the sounds and bar- 
Imrs about the islands. So rough and rocky is the bottom in most 
other places that but little dredging was done, and this did not add 
any new forms to the list of tunicates. 

It is possible that in the vicinity of the outer reefs there may be 
bottoms where a dredge can be used to advantage, and would proba- 
bly disclose the existenc/C of other species, particularly of the Poly- 
elinidce, which are partial to deeper water and are but poorly repre- 
sented in our collections. Moreover, owing to the strong winds 
and rough water prevailing during the spring season (when all the 
collections were made), no collecting was done on the outer reefs. 
As many forms of iiivertelirates occur there Mdiich are seldom found 
on the reefs near shore, there are probably other kinds of ascidians 
there also. 

Note. — The names of places, given as the localities where the 
specimens were found, are those of places about the Bermuda 
Islands, unless otherwise stated. 

Meihoih of l^e^rvation and JStudy, 

Most of the specimens were preserved in formalin of from 2 to 4 
per C5ent, This preserves the form and to some extent the (jolor of 
the specimens better than any other method, but for anatomical 
study alcoholic specimens are usually better, tboagb more contracted. 

The specimens were studied microscopically by dissecting out the 
xo5ids or parts and staining and clearing in glycerine; also by 
means of paraffin sections of the aodids, or of the colonies, or })arts 
bf the same. Generally the specimens must first be decalcified. 
Owing to the absence of silicious sand at Bermuda, no trouble was 
met with in cutting the sections. 
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Diazona picta Verrill requires a new genus, which I have termed 
Rhodozoha. It in in many respects intermediate between Riazona 
and Clctvelina. In the general shape of the colony it is not unlike 
/l^tereocfaveUa australis Herdman (8) from Australia, but only the 
anterior portions of the zoOids project from the common test, and 
the colony has the beautifully transparent and gelatinous character 
of a Diazona, Tim branchial sac resembles (Jlavelina in the absence 
of internal longitudinal bars, but the strong longitudinal muscle 
bands along each side of the dorsal lamina, and the many transverse 
muscle bands in the mantle are very different from any specdes of 
that genus wdth which I am familian 

The genus JSchinoclinum is also an intenaediate form, serving to 
unite more closely the genera JHdenutum and Diplosoma^ and fur- 
nishes an additional argument /or uniting the Didemnidss and 
Diplosomidse in one family. In its zoOids and in the gelatinous 
nature of the colony, it resembles the last named genus or family. 
The large cavities present in the test in that genus are however 
wanting, and the large tetrahedral B])iouIcs, though peculiar in their 
shape and antingement, are more suggestive of the former genus. 

The two new genera of the Polystyelid®, MMiaelmiia and Dfern- 
drorarpa, appear to be connecting foms linking that family with 
the HalocynthiidiP and Botryllid® re8[»ectively. In the latter genus 
one or more of the forms included by Michaelsen (12) in his genus 
Gynandrocarpa may also be placed, though the Bermuda form 
approaches the genus Jiotryllus more closely in the general character 
and pigmentation of the colony than any of the other species. 

Classification. 

The classification employed is based upon tliat of Herdman, but 
with a number of modifications, such as separating the Perophoridte 
from the Clavelinidie, and uniting the Diplosomidm with the Didem- 
nidie, as many writers have done. Moreover, 1 include the Ciave- 
linidsB and Perophoridtc among the Compound Ascidians, because 
they are compound. They reproduce by budding and form colonies, 
and are by no means so closely related to the Simple Ascidians as 
some of the Polystyelidse are, tboo^ Herdman includes these among 
the Compound Ascidians. 

I have made free use of Herdman^s diagnoses of families and 
genera, as given in his Revised Clasiiflcation (7), with many changes 
and omissions, and wish to acknowledge my obligations to that 
author. 
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Before proceeding to the description of the H|>ecieB, I wi»li to 
express my thanks to Prof, A, E. Verrill for the use of his material 
and for much valuable advice and assistance, I am also indebted 
to Prof. H. C. Bumpus and Prof. H. M. Smith, of the United States 
Fish Commission, for the opportunity of working at the Fish C^om- 
mission laboratory at Wood’s Hole, where a portion of this work was 
done, and also to Prof. S. I. Htniih and Dr, W. R. C'oe of Yale 
University, and Mr. T. Goodwin Gosling of Hamilton, liermuda. 

Willard G. Van Name. 

New Haven, Conn., December, 1901. 

Descriptions of Species. 

ABOIDIM OOMFOSZTA 

Fixed ascidians w’hich reproduce by gemmation, forming colonies 
the individuals of which remain united together by stolons or by 
being more or less completely buried in the common test. This 
group is usually regarded as a sub-order. 

Family OLAVSLmiBJB Forbes, 1859 

Body attached by the posterior end or more or less entirely buried 
in a creeping basal stolon or common stolonial mass, from which the 
young zoo ids form by gemmation. Test usually gelatinous, aper- 
tures simple, or (rarely) lobed. 

Branchial sac not folded, with or without Urngitudinal bars. 

Dorsal lamina represented by or provided with languets. 

Alimentary canal extending beyond the thorax to form a distinct 
abdomen. 

Reproductive organs in or beside the intestinal loop. 

Genus Olavsiina Savigny, 1816. 

Zobids oblong or club-shaped, nearly independent, each enveloped 
in its own test and connected by stolons arising from the posterior 
end. 

Apertures not lobed. Mantle museles mainly longitudinal. 

Branchial sac with straight stigmata, with no internal longitudinal 
bars or papillaa, but with horizontal membranes. 

The Bermuda species of this genus belongs in Herdman’s sub- 
genus Steteoclmdla^ which differs from the typical Clavelina in 
having the stolons united in a basal tbickening or mass of test. 
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dayelina (Stereoolavalla) oblonga Herdman. 

Clavelina ohlonga Herdman, Prelim. Kep. Proc. Roy. Soo. Edin., 1 879-30, p. 
734. 

Clarehna obhnga Herdman, Report Voy. Challenger, ZoOl , rol. vl, pt. xvil, 
p 246, plate xxicv, flge. 6-10. 

Stereoctarella oNonga Herdman, Trane. Biol, Soo Livei’pool, vol. v, pp. 160- 
161, aleo Jour. Linn. Boc 2^1., vol. xxiii, p 608 

Plate XLVI. Figure 1. Plate XLVII. Figure 7. 

Plate LXII. Figure 180o. 

Individual animals dub-shaped, the anteiior end rounded, the 
body tapering gradually into the very short stalk, llie colony coM' 
sistfi of a number of such individuals quite dosdy grouj»ed together, 
united by the expanded bases of the stalks. 

The total length of the largest individuals (including the short 
stalk) is about SO*”"*. Removed from the test the *o5id ordinarily 
measures less than half this length, but large ones fully expanded 
measure about 20“® in length. 

The test is thick but perfectly transparent and colorless; the 
lower part may be slightly iiicnisted with line sand. It is gelatinous 
in consistency, firmer near the base. The Eoi*>ids themselves are 
nearly colorless. The stomach and intestine in life are brownish. 
There are often spots of very pure opaque white on the thorax, and 
always about the edges of the orifices. 

The musculature of the mantle consists of a rather small number 
of slender bands, most distinct on the thorax. Beneath there are 
very delicate transverse muscles placed close together. These form 
an almost continuous but very thin layer about the thorax, but the 
longitudinal muscles are much the stronger and the animals contract 
greatly in length in preservation. The thorax contracts more than 
the abdomen. In life when the animal is expanded the branchial 
sac is fully half the length of the body. 

There are 15 or more rows of stigmata, and sometimes 50 in a row. 
The stigmata begin close beside the dorsal lamina. 

According to Herdman, the dorsal languets are short, conical and 
tentacular, and separated by about their own length. The tentacles 
are short and stout, about 20 in number, of two sixes placed alter- 
nately. The dorsal tubercle is small and irregularly oval. 

In all the specimens obtained thfe reproductive organs were small, 
but a large number of embryos in various stages were contained in 
the atrial cavities of some of the sobids. 
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This in a common species. It was obtained both in 1H9S and 19ui, 
also by Prof. Goode, as well as by the Challenger Expedition. The 
writer has collected it in (^astle Harbor and on the north shore of 
Coney Island, where a number of colonies were found under stones 
a little below low water mark. 

Genutt Bbodoaona, n. geti. 

An examination of Biazona Yerrill (17) shows that it differs 
so materially from the type of IHazona that it must be made the 
type of a new genus, having characters intermediate between 
Biazona and Bintoma or ClaeeUna. 

It differs from the former genus in having the colony divided uj) 
into a large number of small lobes, in the absence of internal longi- 
tudinal bars from the branehial sac, and in having no lobes to the 
apertim*s. It has a smooth-walled stomach, except for a single 
longitudinal ridge on the inner surf4'u‘e, 

Bhodosona picta (Verrill). 

J)ifutona picta Verrill, Trans, ( 'oiuiecticnt Araclemy, vol x, pt 2, pi. Ixx, fig 
8, 1900. 

Plate XLVI. Fiourk 8. Vlatk XL^TI. Fiocrk 5. 

Plate LX. Fioukk 

Forms large gelatinous colonics, consisting of a massive main 
stem from which arise more or less nuinert>iiH lobes, each lobe often 
containing 12 to 2o xobids, which, in expansion, are much exsert 
above the coinnion mass, the free jiortion being slender and three or 
four times as high as broad. Apertures, when expanded, on short 
terminal tul>es, the oral one larger and higher than the atrial. 

‘‘General color usually translucent pinkish w^hite ; the oral .aper- 
ture surrounded bj' a band of bright earmine-re<i, edged on both 
fiidoa with flake-W’^hite ; a strij)e of the same carmine color extends 
from the oral band down the ventral side of each zoOid. 

“Height of the larger colonies, 125 to 1«()®"*; breadth alK)Ut the 
same; height of free jairt of xobids, in life, 15 to 20®**’; their diam- 
eter, 5 to 0®*“*; diameter of oral tube, about (Verrill 17.) 

Tlie test is gelatinous and transparent and of similar character to 
that of Biazona. In young colonies and in newly developing lobes 
of larger colonies, whore the ijobide are still small, they do not pro- 
ject above the surface of the lobe. Such specimens may, however, 
be readily identified by the color and the great numbers of anasto- 
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mocdng veA8el» witb enlarged ends, which occur in the lower parts 
of the colonies. These vessels arise from the posterior ends of the 
7.o6ids. 

The largest zo5ids measure, in tlie preserved condition, about 
or slightly more, in length when removed from the test. In 
formalin they are o^ a pale flesh-color. The whiter contents of the 
intestine show plainly from the outside. 

The mantle is provided with a vaiying number of rather narrow 
longitudinal luusole-bands. Beneath these bands there are still nar- 
rower transverse bands of different sizes, which are spaced rather 
far apart, so as to form with the longitudinal muscles square or 
oblong meshes often of considerable regularity. (Fig. 6.) On the 
abdomen, the musculature becomes weak and inconspicuous. The 
siphons have delicate longitudinal and sphincter muscles. The 
apertures are not lobed, but in contraction their edges become 
thrown into folds which may easily be mistaken for lobes. 

There are fifteen or more rows of stigmata in the branchial sac, 
each with a great number of short but narrow and closely placed 
stigmata. The transverse vessels are muscular and have very wide 
membranes attached along their inner sides. These membranes unite 
with each other and with the rather long tapering dorsal languets at 
the dorsal lamina. The dorsal lamina itself is rather bmad, and has 
a thick muscle-band along each side. 

There are about a dozen tentacles placed rather far apart and 
forming a single circle in which large and small ones alternate, but 
in addition to these there are numerous much smaller ones inserted 
farther forward and apparently forming more than one circle. In 
this it resembles the genus Pi$tama. There are no atrial tentacles. 

The stomach is smooth-walled and elongated. It is provided with 
a single internal ridge running longitudinally, and a similar ridge 
may be traced along a large part of the intestine. 

ITie reproductive glands are poorly developed in the specimens in 
the collection. The ovary is elongated and situated in the loop of 
the intestine, and in most cases contains numerous small eggs, but 
no large eggs or embryos were found. There is a well developed 
oviduct. 

^‘Harrington Sound and Castle Harbor, jnst below low-tide, 
usually attached to gorgoniee or bryosoa ” (Verrill). One or two 
large colonies, and many snukll ones, were collected in 1806 ; but in 
iOOl only a few small ones were found. It appears to grow chiefly 
on the gorgonian MuHoea murieakt* 
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FamUy PSBOPHO&XBA Giard. 

DiHiuigiitAbed from the Clavelitiidfe chiefly by the absence of an 
abdomen. 

Branchial sac with from four to many rows of stigmata, either 
plain or with papillae or longitudinal bars. The dorsal lamina may 
be a continuous membrane, but languets are usually present. 

The stomach and intestine lie on the left side of the branchial sac. 

Reproductive organs in the intestinal loop. 

Genus Perophora (Lister, 1884), Wiegm., 1885. 

Body short and wide, the branchial sac with but four rows of 
long, narrow stigmata. Both apertures lobed. 

Branchial sac with papilhe (which are often branched) on the 
transverse vessels, but no internal longitudinal bars. Dorsal lamina 
with languets. 

Psrophora viridia Verrill. 

Perophora viridis Verrill, American Jour. Science, ser. iii, vol. ii, p. 859, 
1871 ; also Bep. of Comm. Fish and Fisheries, (Tnvertebrate animals of 
Vineyard Sound, etc.), p. 702, 1871-72, also Webster’s International Dic- 
tionary, pp. 1865, 2004 (figures). 

See also Lefevre, Budding in i^rophora, Jour, of Mori>bology, 1898. 

Plats XLVII. Figurb H. 

** Colonies composed of nearly sessile individuals about 2,5®’" to 
gmm high^ connected by slender stolons, and thickly covering the 
surfaces over which they creep. Test compressed ; seen from the 
side, scarcely higher than broad, oval, elliptical or sub-circular, often 
one sided or distorted, with a short pedicle or subsessilo at base. 
Branchial orifice large, terminal ; anal lateral or subterminal, both a 
little prominent, with about lU angular lobes, alternately larger and 
smaller. Test transparent ; mantle beautifully reticulated with 
bright yellowish green ; intestine yellow.’* (Verrill) 

There ato a dosen or more tentacles of two sises placed alternately. 
The horisontal bars of the branchial sac bear one papilla for every 
two stigmata except near the ends. Testis usually consisting of 
several separate glands. 

SpecimeiiB of JPerophora from Bermuda do not appear to differ in 
interoal stru^ure from this well known species of the New England 
coast. The colonies collected were all small, with but few individ- 
uals, and these were lighter colored and rather more transparent 

fOAti. CoKir. Vol. Xt. 22 F«sruaet, 1902. 
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than the average of a large number of apocimeiiH collected at Wood’s 
Hole, MaasaohuHetts. They were rather yellower in color during 
life and appear to be somewhat less compressed laterally, though 
this may be partly clue to the fact that the zoOids are in no case 
crowded together, the colonies being loose and straggling. 

The writer collected specimens in May, 1001, under stones at 
various points, including Waterloo, on (’’astlo Harbor, Coney, and 
Long Bird Islands, Somersi^t Island, and Hungry Bay. It is widely 
di^itributed, but at that season of the year, at least, it is not very 
abundant or conspicuous. 

Genus Boteinaacidia Herdman, 1880 

Body elongated, usually tapering jiostcriorly, sometimes with a 
short peduncle ; but not divided into thorax and abdomen Test 
thill and membranaceous, containing no blood vessels. 

Mantle thin, muhculaturo consisting of transverse bands 

Branchial sac with internal longitudinal bars which arc not papil- 
lated. 

Dorsal lamina usually represented by a scries of tentacular Ian** 
gnets. 

Viscera placed on the left side of the branchial sac. 

EcteixuMicidia turbiaata Herdman 

£!c(s(n<McMta turbinafa Herdman, Frelim Rep , Proc Roy Soc Edm., p 
724, 1879-80 

BeiHnasidta iurhinaUi Herdman, Report Voy. Challenger, part xvii, p 248, 
pi XXX vi, figs 1-6. 

Bee also Lefevre, Budding in Ecie%na$c%dtaj Anat Anxeiger, \ol xlii, 1897. 

. PtATE XLVII Figures 4 and 6. Plate LIX. I'^oure 116, 

Prof. Verrill (17) states that he found this species in 1898. There 
were, however, no specimens among the ascidians he brought home. 

In 1901 the writer found what he considers to be immature speoU 
mens of this species, but no adults. 

The following is condensed from Herdman’s description of the 
adult : 

Shape of each individual elongated, the anterior three-fborUis 
almost cylindrical, the posterior part tapering rapidly to a shorty 
slender stalk. Apertures sessile and minute, both at the right side 
of the anterior end. They are not Jobed- 

Lengtb of body 30*"®, breadth near the anterior end Test 

t^in and membranaceous, transparent. Internal longitudinal bars of 
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branchial aac narrow and borne on stout oouuocting duets. No 
horisonta) membranes present. The meshes between the internal 
longitudinal bars contain two or three stigmata On each side of the 
dorsal lamina (which consists of a row of narrow tentacular laiiguets) 
there are no internal longitudinal bat's for a space of about ten stig- 
mata, but there is a ])apiila on each transverse \essel at about half 
this distance. 

Tentacles simple and filiform. They are of three lengths placed 
regularly. Dorsal tubercle elongated and tapering posteiiorly. Its 
aperture is anterior, and the horns are coiled. 

C^nital glands in the intestinal loop. 0\ ary alongside and curved 
parallel to the intestine. Testis in the concavity of the ovary. 

The young individuals obtained by the writer do not exceed 
in length. Most of them are smaller. Tlie test and mantle 
are very transparimt and the latter contains branching vessels similar 
to those in Perophonu 

In life the color is a pale greenish yellow, due to corpuscles of 
that color in the vessels of the branchial sac and mantle. It becomes 
brown in preservation. 

The I)ody and bninchial sac are much shorter than in the adult; 
none have over 18 or 20 rows of stigmata There are two sizes of 
tentacles. The apertures appear lobed, but these may merely be 
folds produced by contraction of the strong sphincter muscles. 

None of the individuals had reproductive organs developed. 

The tjT)c specimen of this species was obtained by the Challenger 
Expedition at Bermuda in shallow water. Ilerdman also states that 
there are several colonies in the Liverpool Free Public Museum from 
Alexandria Harbor (;l to 5 fathoms). It also occurs at Jamaica 
(Lefevre 9). 

The young specimens collected at Bermuda by the writer were 
mostly found under stones along the shores of Castle Harbor and at 
Coney Island, during the month of May. 

Family mMTOmmm Oiard, 1872. 

Colony generally thick and massive, sometimes pedunculated. 
Systems often wanting. Zodids usually completely imbedded in the 
common test. 

Zodids having the body divided into two distinct regions, — thorax 
and abdomen. From the posterior part of the latter vascular pro- 
cesses ttiuaity extend into the teat, and upon these the buds form. 

Branchial sac without internal longitudinal bars or folds. Dorsal 
damiita in the form of a series of languets. 
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Reproductive organn in or on one side of the intestinal loop* 
Testes consisting of a number of separate pynform glands. Vas 
deferens not spirally coiled. 

This family is none too well separated from the Clavelinidie. On 
the other hand the adult roOids of this family much resemble those 
of the Didemnida?, but the last named family has an entirely differ* 
ent method of budding and is in reality only distantly related* 

(renuR Biatozna Savigny, 1816 

Colony geneially thick and fleshy. Systems sometimes present. 
More often both orifices of the sobids open inde{>ondently on the 
surface and the zooids are irregularly placed. No calcareous spicules. 

Branchial orifice normally sixdobed. Atrial orifice also with six 
lobes and placed at the end of a distinct tubular siphon. 

Tentacles often veiy numerous; in more than one circle. 

Stomach globular. Intestinal loop more or less twisted. 

Reproductive organs on the left side of the abdomen, which is 
separated from the thorax by a more or less elongated and narroM’ 
peduncle. No incubatory jioucfa is present, though the embryos 
develop under the mantle of the parent* 

The stomach is smooth'walled in the Bermuda forms. 

The zooids in this genus are quitfi elongated, but the mantle is 
strongly muscular, and in preserved specimens they arc apt to be so 
contracted as to give little idea of their natural shape. This must 
be taken into account in identifying specimens of these animals. 

For the purposes of illustrating this paper, individuals were 
selected which were not much contracted. 

Analytical Table of liermxida $peciei of Dudoma^ homd on (he 
character of the coloxiy. 

A* — Incrusting, but thick. Hurface uneven, usually slightly raised 
over the positions of the zobids. Test firm, colorless but rendered 
more or less opaque by included sand and shell fragments, which 
are usually most numerous immediately about the sobids, forming a 
sort of capsule. Zooids large, not pigmented* i>. mp$ulat*m. 

B*— Massive, rounded, attached by most of lower surface* Upper 
eurface smooth and shining, Test soft and gelatinous, with brown 
or dusky pigment, yet more or less transparent* Much sand included 
in lower portions of colony. 2>o&idi rather large with more or less 
rich brown pigment* c0nvmum. 
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C. — Flattened and incruBting but rather thick. Test firm, color 

greenish black, entirely opaque. Surface Bmooth. Zo^ids rather 
large, with much black ]»igment ohemraUtffn, 

D. — More or less completely divided into heads raised on short 
peduncles (small colonies consisting of a single head), (^olor some 
shade of greenish yellow or olive. Upper surface of heads smooth 
and glistening. ZoOids of moderate siae, somewhat pigmented, and 
more or loss distinctly visible through the test. * D. oUtxiceum. 

E. — Bounded, attached by most of lower surface. Test very trans- 

parent, usually colorless, soft and gelatinous. Zooids small with the 
thorax usually pure white and the intestinal loop orange, conspicu- 
ously visible through the test. />. clarum, 

Biatoma oapsulatiun, u. gp 

Plate XLVI, Fim va 2 Plate LVIU. Fiouwc 107. 

Forms a small roun<led or unsymmetrical colony with an uneven 
surface, which is often slightly raised over the anterior ends of the 
xodids. Ske of largest colony; 17"*"* by 11““" across, and 5 to 7*"® 
in thickness. 

Test colorless, rather tough and firm, containing many included 
grains of sand and shell fragments, so that it Tuay become entirely 
opaque. The aobids lie in the test inclined at various angles, and 
are often so surrounded by sand grains or shell fragments, that each 
appears to be inclosed in a tubular calcareous capsule. In some 
speeimenB the whole of the colony is so crowded with included 
material that no such amngemont is noticeable. Some sand gen- 
erally adheres to the surface of the colony also. The aouids do not 
appear to be arranged in systems. 

Though all the colonics found were very small, the zooids wore 
large and few in number. When I'emoved from the test they aie 
light yellow or buff with the stomach and part of the intestine 
orange. They often reach or more in length in the preserved 
specimens, which are of course somewhat contracted. 

The mantle is well provided with longitudinal muscles, which arc 
gathered on the thorax into a rather small number of broad but not 
very compact or solid bands. These may also be traced some dis- 
tance back from the thorax, but gradually break up into narrow 
bands or individual fibers toward the posterior end of the zoOids. 
Beneath these longitudinal muscles on the anterior half of the body 
there are fairly strong transverse muscles, w’^hioh are, however, not 
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collected into definite bands. The sphincterB of the siphons are well 
developed. The lobes of the branchial opening are often somewhat 
bifid. 

The branchial sac has four rows of narrow stigmata with a con- 
siderable number in each row. The tentacles are numerous, of 
several sizes arranged ki more than one circle, somewhat after the 
manner described below in />. convexnm. 

Tlie intestinal Joo}) is twisted bringing the large globular stomach 
to the dorsal side of the abdomen. The so-called hepatic gland sur- 
rounding the intestine is confined to a very shoit portion of its 
length and consists of short tubules of rather large diameter with 
expanded ends closely clasping the intestine. (Fig. if.) 

The pjTiform testes are very riunicrotis, often ifO to ^0 in number. 
None of the speeirnens examined eontaiiied large eggs or embryos 

I'his is not an abundant species. Five small colonies were col- 
lected in 189H attached to the lower part of a mass of coral. The 
writer also obtained several colonies at (^oney Island, Bermuda, in 
May, 1901, below extreme low water mark, attached to stoncK 
These were in poor condition, with very few and small xot'dds. 

The species is probably commoner in deeper water than along the 
shore. 

Distoma oonTezom, n. sp. 

Plaix XLIX. Fiuubk 16 Pt.xte LVlll Fioubx 104. Flats UX. 

Fiaciuc 119. 

Colony forming a thick, fleshy, rounded mass attached by a large 
part of the lower surface. 

ITie largest colony obtained measures about a 4““ across and lully 
as much in greatest height. The others are of proportionately less 
height. 

The upper portion of the colony is free from included material 
and the surface is smooth and glistening, but in the lower parts 
there are many sand grains and shell fragments. The color of the 
test is a smoky brown or dusky brown (due to scattered oells con- 
taining the pigment), very soft and gelatinous yet transparent, so 
that the xohids can he more or less distinctly seen, lliey are numer- 
ous and closely placed, hut no systems oan be distinguished, at least 
not in the preserved specimeas. Bladder cells i^pearto be absent 
from the test. 

The zo&ids arc {leroeptibly smaller than in the laft described 
suedes {D. oapaul(ttum),i)na individual flarured measnrine 4.9*”*** in 
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leni^h by across, when somewhat contracte<l. Their tissneH are 
yellow, the stomach oranji^e, and in addition many of the <^ells in the 
mantle contain brown ])i| 2 :ment jtfrains of irregular 8ha]>o, especially 
4)11 the anterior part of the thorax. 

The musculature (not shown in tig. 1C) is similar to that of />. 
eap^Hhittwi though the longitudinal })ands are rather more numer- 
ous, and as in that species, it becomes very weak on tlie abdomen. 

The branchial sac has four rows of stigmata, the numl>er in a row 
exceeding on each sitle. Ilie tentacles are eviileiitly arranged 
much as in IK adriatioum (Von Drasehe, 3). There is a circle of 
eight large ones; a little further forward, and alternating with them, 
eight smaller ones ; and still further forward one or inon* cireles of 
still smaller ones. 

The giaud surrounding the intestine in this sjieeies dilfers from 
that of I), vajmdaUnn. The tubules of which it consists run longth- 
wdse of the intestine and lie parallel to each other, surrounding tlie 
intestine on all sides. As in the last mentioned sjiecies, they do not 
branch. Anteriorly they arc of small diameter but increase in size 
as they follow the intestine backward. After following it some dis- 
tance they leave it and run towanl the stomach. At a point near 
the latter they converge and unite into thc» common duct. Along 
the intestine they are thin-walled tubes composed of an epithelium 
of flat hexagonal cells with nuclei w’^hicli do not stain deeply. 
After leaving the intestine they Wcome suddenly smaller, with 
thick walls and scarcely visible lumen, close to which the deeply 
staining nuclei of the cellli are jdaced, and they are provided w ith a 
conspicuous basement membrane. 

Two colonitHi were collected in 1 h« 8 and several in lUOI. The 
exact localities were not recorded, but they were no doubt taken at 
points near the eastern end of the group of islands. One of the 
colonies contained a few' larva*. 

lUatoma obsouimtuin, n. sp 

FfcAt* XLVni. PIOUR* 11. Platx LVllI. Figtoks 105 oud 100. 

Two specimens of this sjieciGS, which is nearly related to IK con- 
but evidently quite distinct from it, were colleott»d in May, 
growing on ooraki in rather shallow' water in Castle Harbor, 
l^ey are of flWtened form, measuring between 2() and 30^“^ across, 
and are 3 to 4^*** in thickness, with rounded edges. They arc of 
a uniform greenish blank color, entirely opaque, and of Arm semi- 
eartilaginoui consistency. 
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In external appearance the colonies resemble those of Ci/stodyM 
draechii so closely that they were taken for that species until they 
were cut open. 

Common doacal apertures are ]»resent. The dark pigment of the 
test is contained entirely in the numerous test cells. The xobids are 
pigmented much as described in the case ot I>. convexum, but the 
pigment is in this case much more thickly distributed and is of an 
intense black color, so that the whole thorax appears black. There 
is also much of the black pigment on the vessels of the branchial 
sac. 

The aobids average about the same size as those of JJ. convexum^ 
though they appear to be somewhat less stout, and differ from them 
but very little in structure. 

They have between 15 and 20 stigmata in a row on each side. 

The tubules of the gland surrounding the intestine do not pursi^e 
parallel courses along the intestine as in J9. eonvexum, but resemble 
rather those of JX capaulatum^ though they are not so crowded 
together (fig. 1 1 ). 

The colonies contain some tailed lan’je. 

Biatoma olivaceuxn, n sp 

PuiTK XLVllI. Fiourb 9 Plate LIX. Fiqure 118. 

This species is also closely allied to i>. eonvexum^ but the form of 
the colony differs. In this species it consists of a flat -topped more 
or less distinctly pedunculated head of small size, seldom over 5 to 
across, and, including the peduncle, not much over 10®*“^ in 
height. Many of the beads are very small, but usually a number of 
them are grouped together in a mass which may cover several square 
centimeters of the stone or coral on which the colony grows, the 
separate heads being connected by the expanded lower ends of the 
peduncles. In shape the heads resemble those of JDUtaplia^ but 
average smaller. Common cloacal kpertures are probably present. 
Occasionally no distinct peduncle can be distinguished, the eofony 
being attached by its lower surface, and in such cases it often 
becomes wider, thougli of less height than stated above. 

The color also differs from that of i>. comexium and is retainedt 
at least for a considerable time, in specimens preserved in formalin or 
even in alcohol. It is some shade of olive, or yellowish olive, or in 
a few specimens a veiy dark olive-greem The test is moderately 
firm, the upper surface is smooth and glistening; the peduncle, how- 
ever, *is coated with an ^outside layer or pellicle containing fine sand 
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grainft. This coating of sand generally ceases abruptly at the top 
of the peduncle. The interior of the colony is usually nearly free 
from sand or shell fragments. 

The aooids are light colored, with the stomach an<l part of the 
intestinal loop orange. The mantle is less pigmented than in 2>. 
convexum^ the spots are blaokish and exceedingly minute, and it is 
usually only on the anterior end just over the ganglion and over the 
end of the endostyle that they are sufficiently numerous to conceal 
the whitish ground -color of the mantle. These two points, however, 
are in most individuals practically black, so thick is the spotting, 
and they are visible through the semi-transparent test (especially m 
light-colored colonies) as black dots, and in many of the specimens 
are the most conspicuous parts of the zoOids. 

In structure the zo5idH resemble those of J9. convexum. This 
applies also to the structure of the gland surrounding the intestine. 
They average, how’^ever, somewhat smaller and slenderer than those 
of D, convexnm^ as a comparison of tigs. 9 and 16, drawn to the 
same scale, will show. There are the same number of rows of stig- 
mata (four) but fewer in each row. There are also fewer tentacles. 
There are a dozen or more quite long slender ones, also some small 
ones inserted further forward. 

None of the zobids examined contained embryos in advanced 
stages, or very large eggs. 

This species was not among those collected in 1898. In 190J, 
however, it was abundant, especially on oc^rals in Harrington Sound, 
but common also under stones along the shore at various places, 
including Coney Island, Long Bird Island, and Hungry Bay. It 
appears, though, to prefer deeper water rather than situations near 
low-water mark. 

Bbtoma olarum, n. sp. 

Plat* XLVni. Fiour* lO. Plate LIX. Figubb 117. 

Colony jelly-like, the test usually colorless and transparent in pre- 
served specimens. In life, however, it is slightly opalescent with a 
greyish, pinkish or sometimes a blue or green cast. The colony is 
simply a rounded or oval mass without a peduncle, attached by most 
of the tinder surface. It seldom exceeds 12®"* in width and half 
that in greatest thickness, Tlie zobids, which are irregularly placed 
and lie at all angles to the surface (no systems being disoernible), 
are visible through the test with perfect distinctness. 
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The mantle of the thorax is pure white, not pi|?mente(l, while the 
stomach and more or lens of the intestine is yellow or orange. This 
color fades out in preserved specimoiis, becoming yellowish or flesh 
color. In specimeiiH which arc in a degenemte condition, the test 
often becomes infested with parasitic algw, giving it a dirty and 
greenish appearance. 

Some HpecimeiiH preserved in alcohol have the asooids very dark 
colored, brownish or blackish. I think this may be due to the action 
of the alcohol or of something contained in it. I havt' not seen 
fresh s|K»cimens in which they are so colored. 

The zooids are much smaller than in any of the above species. 
The longitudinal muscles of the mantle arc strong and form distinct 
bands. In (‘onse^juence of this development of these muscles the 
zot^ids are nearly alw^ays found in a condition of violent contraction. 
This is true of all the Hj>ecie8 of this genus, but particularly of this 
one, and most of the zo<#ids in preserved specimens are generally 
contracted into a shapeless condition 

There are four rows of stigmata, but a rather small number in 
each row. Neither are the tentacles very numerous, but they are of 
two 01 three different sizes, the largest ones inserted farther back 
than the smaller ones. In fwime colonies seven lobes to the branchial 
aperture is the rule, in others six. TlTie atrial aperture always has 
SIX as far as I liave observed There are fewer testes than in any of 
the larger species of this genus described above. Six appears to be 
a common number, hut in some colonies it is often considerably 
exceeded. 

• 8[)ecimens of this species collected in April and May are full of 
large eggs and embryos in all stages. Four or five large embryos, 
together at least equalling in bulk the individual which has pro* 
dneed them, may sometimes be found under the mantle of one zodid. 
Those of most advanced development are nearest the atrial aperture, 
the others further back, according to their stage of growth. 

ITiis species is abundant and may be found on the under side of 
stones at every suitable place along the shore, and on corals, etc., on 
the reefs. It is one of the two or three commonest ascidians at 
Bermuda. 

Geuxui Oyatodytea von J>tem}x% 1883. 

Differs from JJUtoma in that the abdomen of each zo6id is 
surround by a capsule of calcareous spicules lying in the test. 
These spicules have the form of drcular disks, thin at the edges and 
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thicker at a point near tlie center, and aliglitly concave on the aide 
toward the »ouid. The capsule is formed by a varyinj? numl>er of 
such disks placed overlapping each other, 80 rnetiiii(»s several deep. 

The so5ids arc shorter than those of Distowa^ and appear to have 
no vascular appendages. If this be the case, the method of budding 
must be somewhat modified from that of Distoma, 

Cyatodytaa draachii HerdtoHn. 

Cystodyien dnthrhu Hardman, U<‘port Voy. Challenger, pi xxxvin, p 187 
Platb XLIX FiorHK 17. Platk LVlll Fioures U9 to 101 iiicluHivo 

Tlie type of this species, describe<l in the above work, was 
ol>tained in 400 fathoms off Barra Grande, Brazil, but Bermuda 
sf»ecimeTis from shallow water agree almost perfectly with Herd- 
man's description and flgurt-s. 

It forms flat incrusting colonies, about thick, and reaehing oo 
or across, llie surface is smooth and the consistency of the 
test moderately firm. The colonies are usually quite opaque. The 
color is a deep, uniform, brownish gray. When the colony is cut 
the w'hiW calcareous ca))suleH surrounding the posterior ends of the 
zoOuIh are very conspicuous. 

Under the microscope the test is shown to cimtain enormous 
numbers of bladder cells, so closely packiKl in most places that their 
outline becomes jmlygonal, and the amount of test substance is 
actually small. 

A spicule of ordinary size measures from 0.1 to O.*^**"* in diamett*r 
and about 0.08*”"’ in thickness at the thickest point, but some'what 
larger ones and of course many smaller ones occur. They resemble 
the larger kind of spicules of C\ violaeens shown in fig, 14. 

The zo<')ids art* pale yellow in color when removed from the cap- 
sule, which is wot readily done without tearing them unless the 
capsule is dissolved away. ITiey are distinctly divided into thorax 
and abdomen, but by a very short peduncle, if indeed there can be 
said to be any. In life, however, they must be capable of some 
extension, and their usual contracted condition is due to the great 
strength of the longitudinal mantle muscles. These form many dis- 
tinct bands on the sides of the thorax, but in the region of the 
peduncle these separate bands run together and unite into a single 
broad| thick band on each side. On the abdomen, the muscles spread 
oat again. The object of these strong bands is no doubt to retract 
tbe tl^ax and bring it more or less completely within the protection 
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of the calcareous capsule. The mantle contains a few black-pig* 
mented corpuscles. 

The tentacles are very slender and numerous, of two sizes, the 
shorter inserted, as in Dlstoma^ in a separate and more anterior 
circle. There are four rows of stigmata with but a small number in 
a row. Both apertures are six-lobed. 

This species is rather common in Castle Haibor; off Bailey’s Bay; 
and doubtless in other places at Bermuda, on gorgonians, corals, etc. 

Oystodytea violaoeus, n sp 

Platk XLVIll Fiourzh 13, 13 and 14 

Four small colonies of a species of this genus, evidently distinct 
from (7. dra$chii^ were obtained in Castle Harbor, at Waterloo, in 
May, 1001 The largest measures only about 12*®*“ across and not 
much over 2****" in thickness. They were attached to the under side 
of a stone. 

The test is semi-transpai'eiit, allowing the zooids, or rather their 
capsules, to be seen, and contains corpuscles with purple pigment, 
which becomes brown in preserved specimens. The zobids have the 
stomach yellow, but no pigment ceils in the mantle. 

The spicules forming the capsules about the zobids resemble those 
of C, dranchH^ and reach a diameter of about .3*®*“, but the capsules 
are less perfect, and in addition there are spicules scattered in the 
lower layers of the test and taking no part in the formation of the 
capsules. They are most numerous and conspicuous uuar the edges 
of the colony. Most of them are of smaller size than those form- 
ing the capsules, being usually only about one-fifth or one-sixth of 
the diameter ol the latter, and they are proportionately thicker, 
with thick rounded edges, and are readily seen to be built up of 
radially disposed rods or needles. The spicules of the capsules also 
have radial striattons or markings, but they are much less distinct* 
(Figs. 13 and 14.) Bladder colls occur in the test, but much less 
abundantly than is usual in draacMu 

The zooids are similar to those of that species, but average a little 
smaller and generally have a smaller number of testes. Many of 
them contain large eggs in the abdomen* 

Sluiter’s figures and description (15) show that there is a very 
striking resemblance, superficially at least, between this species and 
his jDiplo»0ma purpureum, found at Cape Verde, Africa. Thou^ 
he may have sufficient reason for placing his specimens in the genus 
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Biploaoma^ it mast be admitted that he given nothing, either in the 
figures or desoription, which demonstratCM or even supports the cor- 
rectness of his position, and in his figure the numerous bladder-cells 
and the objects which he considers included “ shells of Globigorioas’’ 
bear a most extraordinary resemblance to the bladder-cells and 
spicules of Cyatodytea. Moreover, in his description be indicates 
the existence of a number of testes. Biploaoma has but two. 

The European Vyntodytea delleehiam Della Valle has also a violet 
color, and I do not feel very sure that the species here described is 
really distinct from it. 

(fenus Diataplia Della Valle, 1 B 81 . 

Colony fleshy, often lobed or pedunculated. Test jienetrated by 
vas(*alar processes of the 20 <)ids. Zooids arranged in distinct and 
usually rather simple systems. 

Branchial sac large, with four rbws of long stigmata. 

Atrial aj^erture with a large languet. 

Stomach ovate. Intestinal loop not twisted. 

Reproductive organs on the right side of the intestinal loop. 

The larva? in this genus arc remarkably large. The eggs are 
received into an elongated diverticulum of the atrial cavity which 
is developed for the pur|»ose, the incubatory pouch, where they 
undergo development. The youngest embryos are always found in 
that end of the pouch farthest from the body of the parent. 

Biitaplia bermudenaU, n. sp. 

Platk XLIX. FtQUKJBS 15, 18 and 19. Plate LIX. Figures 108 and lit. 

Plate LXIl. Figure 1806. 

Specimens of Bistaplia from Bermuda are very variable in respect 
to the form and color of the colony, yet I cannot find ground for 
believing that more than one species occurs there, Bancroft (1) 
reports a similar variability in the Pacific species, B. orcidentulia. 
There is reason to suspect that the number of species of this 
genus occurring in European waters has been considerably over- 
rated» through failure to make allowance for such variations. 

I am unable to identify these specimens with any of the species 
already described. iJome of the colonies closely resemble IK mliii 
Hardman (6), but it is doubtful whether that is a good species, and 
moreover, if the stomach of that species resembles that of JK mayni- 
kma Della Valle, as Herdman says, it must be pitted or folded on 
the inner surface. 
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The Bermuda form has the stomach smooth*walled within and 
without, though, when highly magnified, the inner surface is finely 
granular. No pits or folds ai*© present, except such as may be 
produced by the contraction of the body, the stomach-wall being 
very thin and delicate. The smooth-walled stomach is, as far as I 
know, peculiar to this species. 

Some of the specimens have the form of rather flat- topped heads, 
with more or less abrupt edges, attached by a short peduncle. Such 
heads are usually K) or 12™"* across the top and (including the |)edun- 
cle) 12 or 15™"* in height, and they often consist of but a single 
system. Other colonies (figs. 18 and 19) form rather thick but flat- 
tened incrusting masses several centimeters across, attached by the 
gi*eater part of the lower surface. Between these and the heads 
there is every gradation. The incrusting colonies usually contain 
several systems, and may be produced into one or mort* lobes, or 
more or less distinct heads. 

The test is only moderately firm, but the outer layer is somewhat 
tougher. It is rather opaque, yet the zo<’>ids and the vessels may 
usually be distinguished. The latter occur chiefly in the peduncle 
and lower parts of the colonies. They seldom branch anastomose, 
and their terminal portions are only slightly enlarged. The test 
may or may not contain groups or masses of bladder-cells. 

No reliance whatever can be placed on^the color of the colony as 
a spcxjific character. Whatever may be the color, it generally 
becomes darker on the upper surface of the head or colony, espe- 
cially about the atrial aperture or apertures, and paler on the sides 
of the colony and on the peduncle, if one is present. Sometimes 
the upper surface is nearly black, and some white pigment is often 
present about the orifices. Usually the colonies have a chocolate 
brown color; this often shades Into olive, violet, purple, or rose color 
in some parts of the colony, or one of these colors may predominate. 
All these colors turn to a green, blue-green, or yellowish green, or 
sometimes a deep blue, when the specimen is preserved in formalin. 

Two large colonies obtained in 1901 were deep orange^red, almost 
Vermillion, shading to blackish about the atrial orifices. These col- 
onies turned brownish in formalin. Among the specimens obtained 
by Prof. Verrill in were a few which were almost white, and 
others of a dull yellowish olive. These were preserved in formalin, 
with no notes as to their colors in life, 

TSie zobids are easily removed from the test. They appear to 
vary much in size, but this is no donbt largely due to % varying 
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amount of shrinkage. This is very likely to occur in preserved 
speoimene, an the tissues of the zoOids are exceedingly delicate. 
Well-expanded individuals are beautiful objects, and the internal 
structure can be made out uith greater ease than in any other of the 
Bermuda ascidians. The mantle is but slightly muscular, the fibers 
running chiefly obliquely and tran8\ersely. It is often more or less 
pigmented, at other times nearlv <*olorleHS. The stomach and 
duodenum are always orange in fnsh specimens. The largest and 
best preserved zoOids measure over in length, and about 
across tlu» thorax. 

The branchial sac has four rows of more than twenty long narro\\ 
stigmata on each side, which become shorter as the ends of the rows 
are approached. A very narrow intermediati* transverse vessel 
crosses tlie stigmata half way between each principal transverse 
vessel. This is visible even in quite young buds, wheie the number 
of stigmata in a row is still much less than in the adult The strue 
tare of the branchial sac agrees exactly with Herdman’s (0) descrip- 
tion of JJ. rosea and /), ralUL 

The branchial orifice has an irregularly toothed margin. This is 
not apparent when the aperture is much contracted. The atrial 
opening is placed well back from the anterior end and is very large, 
with the anterior lip produced into a long pointed languet. There 
are about 10 tentacles of two sizes placed alternately, but their 
arrangement and number is not always exactly the same. 

As already mentioned, the stomaoh-wall is nut pitted nor folded, 
but is smooth within and without. 

The zodids are usually hermaphroditic, well-developed testes and 
eggs of considerable size being present at the same time. (Fig. 15.) 
Some, however, appear to have the organs of only one sex. Some 
colonies contain great numbers of buds and embryos, the latter 
umially contained in the long incubatory pouch, w^hich eventually 
becomes detached from the zobid. I have not observed more than 
three embryos ip a pouch. 

Family KILTCLZirXDJS Giaid, 1879. 

Colony usually massive, sometimes incrusting, sometimes lobed or 
pedunculated. Systems of various shapes, occasionally irregular or 
wanting. 

Zobids elongated antero-posieriorly, and usually divider! into thi*ee 
distinct regions ; the tbora.v, abdomen, and pos^abdomen. 
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Branchial aperture G or 8 lobed, atrial aperture often with a 
languet. 

Branchial aao generally long, with namerouR rowa of anjall round 
or oval stigmata. It may be papillated, but no internal longitudinal 
bars occur. 

Dorsal lamina with languets. 

Stomach'Wall smooth or variously folded or pitted. Reproductive 
organs and heart situated in the post-abdomen. /Testis represented 
by a number of small spermatic sacs. 

Qemmation by division of the post-abdomen. 

Genus Amaioucium Hilne Edwards, 1841. 

Distinguished by forming massive, often ]>edttnonlated colonies, 
with elongated zooids having long post-abdomens, nsually six-lobed 
branchial siphons, the atrial aperture placed well forward, and a large 
atrial languet The stomach-wall is, usually at least, longitudinally 
folded, but in one of the Bermuda species this appears to be a very 
variable character. The post-abdomen is sessile. 

This genus, though almost universally accepted by writers on 
Tunicata, is but poorly distinguished from ApUdixm Savigny, which 
in its typical form has a sessile colony, shorter zodids, often lacks 
the atrial languet, and has the post-abdomen separated from the 
abdomen by a more conspicuous constriction or peduncle. The 
atrial aperture is also said to be placed farther back. Most of these 
differences are very trifling, and many species could be placed in 
either genus with equal propriety. < 

▲maroueium bermudas, n. ap 

Flatb L Figurk 20, PiiRra LVUL Fiauan 96 and 97. 

The colony is irregular in shape, seldom much over across, 
generally less, with rather fiat top and abrupt sides tapering into a 
more or leas distinct {teduncle. Tlie combined height of the colony 
and peduncle often reaches 20”" or more. 

The test is firm, almost cartilaginous, but softer in the interior of 
the colony. It is usually quite free from sand gruna, grayish and 
nearly opaque in life, sometime^ with a distinot bluish or pinkish tint. 
In formalin it becomes more transparent and of a yellowish or fleah- 
color. There are no bladder-cells. The systems are irregular and 
the number of aoOids in different specimens of the same nse Is very 
yariable, 
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The ssotVids are rather large and atout. A fair sized specimen 
measures 2.3"*® long without the post^abdomen, i^diioh may itself 
reach 4 or 5®® in length, though in most individuals it is much 
shorter. In color they vary from orange to bright vormillion red in 
life, but gradually fade to yellow in preservation. The color is dif- 
fused through most of the tissues, but in very red individuals the 
mantle of the thorax contains an especially large amount of pig- 
ment. The mantle, especially near the anterior ends of the thorax, 
abdomen and post-abdomen, is often studded with rounded cells, 
much larger than the ordinary epithelial cells. 

Usually there are six lobes to the branchial orifice, but some indi- 
viduals have more. There is a fairly large atrial languet placed a 
little anterior to the orifice, which is itself provided with distinct 
though very short lobt^s. The usual number of rows of stigmata 
appears 'to be alnnit eighteen, with more than a dozen in a row on 
each side. They are small and round and ])laced rather far apart. 
The transverse vessels are very muscular. The tentacles are small 
and difficult to count. 

The prosonoe and arrangement of folds or plications in the wall of 
the stomach have been made the chief characters by which the 
genera of this family are distinguished. In the present species, how- 
ever, it is clear that great importance should not bo attributed to 
them. Usually the stomach of this form has distinct longitudinal 
folds, but often there are transverse folds also over more or less of 
the sur&ce, or the transverse folds may even predominate and 
become the principal ones, exceeding the longitudinal folds in prom- 
inence. Some individuals show, on some parts of the surface of the 
stomach, an areolated condition not far removed from that which 
is typical of tho genus MoreJuMittm Giard. Others, again, appar- 
ently have the stomach entirely smooth-walled in its natural coudi- 
tiou, but in this species the stomach-wall is very thin and liable to 
become folded by the contraction of the animal incident to preserva- 
tion, and its original condition k not always easy to determine. 

In another s]>eoies of this genus, A. eonsteUattim Vetrill, from the 
New England coast, which normally has a longitudinally folded 
stomach, I have also observed variations from tlie usual condition, 
though not to such a great extent. 

Many specimens of this species were collected, both in 1898 and 
1901. It was found most abundantly on corals in Harrington Sound, 
in water of moderate depth, and evidently grows better in such situa* 

Tiuas. Ooaa* Aoajx, Tol. W. 98 Fisbcabt, 1909. 
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tions than along the abore. The ao5ida often contain larvie in the 
atrial cavity. 

In the Peabody Museum of Yale University there are some Speci- 
mens of Amaroueium from Fort Macon, N. C\, which appear to be 
of this species. 

Amaroueium glahrum Verrill, from the coast of Maine, forms 
colonies of very similar size and shape. 

Amaroudum exile, n. sp. 

Plate L. Fimtaa 21. Plate Figure 98. 

The colony in this species is rounded or button-shaped. It is not 
pedunculated and adheres by the greater jiart of the lower surface. 
The edges are not abrupt as in the last described form, but rounded, 
and the consistency of the test is not so firm. It does not generally 
grow more than 5 or 0“*® high and 1 5 or ‘20*"“ wide. 

The test is often quite densely crow^ded with coarse sand grains 
and shell fragments, in the interior of the colony as well as on the 
surface; in other oases it is entirely free from such inclusions and is 
very transparent and almost colorless. Such colonies are very beau- 
tiful objects, for the zoOids vary from orange to an even more bril- 
liant red than those of A, bermudm^ being sometimes bright scarlet. 

The zo5ids are smaller and slenderer than in A. bermuda\ The 
systems are irregular. The specimen figured measured a little under 
long including the post-abdomen, which was short in this 
individual. 

The chief anatomical differences between this and the last 
described species appear to be that the present one has fewer stig- 
mata, only twelve or fourteen rows (the number in each row may be 
slightly less also), and that in this species the stomach-wall is thicker 
and always distinctly folded longitudinally with a variable but not 
very large number of folds (generally about 9). 

This is a less common species than the last, and though found in 
the same situations, occurs under stones along the shore more fre- 
quently than A. hermndm does. The writer collected it at Coney 
Island ; Waterloo ; and Somerset Island, among other places. It 
was obtained both in 1898 and 1901. Many of the specimens contain 
larvffi, which begin to secrete test-sulnttanoe even white still contained 
in' the atrial cavity of the adult soOid. 

This s|)ecies is related to A* eoneteUatum Verrill of the New 
England coast. The more brilliantly colored specimens of that 
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form are, when small, of rather similar appearance to those of this 
species; but the somewhat stouter zo5ids, with much more numerous 
and often much less regular plications in the stomach-wall ; the very 
milky appearance of the test ; and the tendency to form wedge- 
stiai)ed or pedunculated colonies, would serve to distinguish the New 
England species, even if it did not form massive colonies of vastly 
greater bulk than this species ever attains. 

Family BIOEMinDJS VerrUl, 1871 

Colony incrustiiig, sometimes thick and massive, not j)eduncu- 
lated. T<*st usually containing bladder-cells and often calcareous 
spicules, which are generally of stellate form. Zooids arranged in 
complex branching systems. 

Zooids of small size, divided into thorax and abdomen, often with 
a muscular and vascular process extending out into the test from the 
region of the p<‘duncle connecting the two divisions of the body. 

Kranchial aperture six-lobed ; atrial plain, or with a languet. 
Three to six rows of stigmata. Dorsal lamina with languets. 

Stomach smooth-walled, externally at least. Intestinal loop 
twisted. 

Reproductive organs on the left side of the abdomen, or more or 
less ventral, or posterior. Testes few^, often only one. Vas defer- 
ens often spirally coiled about the testis before leaving it to follow 
the intestine. There is no oviduct. 

Budding from the pyloric region (near the }>edttncle) ; thorax and 
abdomen of the new zobid formed from separate buds. 

The genera IHplmoma and Dtploaomoidesy which are often 
regarded as constituting a separate family, the Diplosomidae, are 
here included in this family. 

Gsuufl Bidemnum Savigny, 1816 . 

Colony generally rather thick and fleshy. Test containing blad- 
der-cells and usually stellate calcareous spicules. 

ZoOids with a strong muscular process extending into the test 
from the ventral side of the peduncle connecting the thorax and 
abdomen. Branchial orifice six-lobed, atrial plain, with no languet. 

Branchial sac with three rows of stigmata. 

Testis single, more or less conical in form The vas deferens 
makes a number of spiral turns about it before proceeding on its 
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course to the rectum, which it follows to a point near the atrial 
orifice. 

The Bermuda species of this genus differ more in the habit and 
character of the colony than in the structure of the zobids or the 
form of the spicules. They appear to ha\ e the following characters 
in common : 

The zo5ids vary in length, according to the species, from less than 
to 1.6”“ in preserved specimens. The musculature of the man- 
tle consists of a moderate number (perha]>s twenty or more) dis- 
tinct, though slender, bands running longitudinally. Transverse 
muscles (with the exception of the sphincters) are but slightly 
developed in the mantle. 

The transverse vessels of the branchial sac are, however, provided 
with strong muscles, and each side of the dorsal lamina a strong 
muscle-band runs longitudinally in the wall of the branchial sac. 
These two bands, which run ventrally when they reach the posterior 
end of the thorax, are joined near the posterior end of the endo- 
style by fibers from different parts of the wall of the thorax, so that 
they become quite thick, and passing out in a ventral and posterior 
direction from the upper end of the peduncle, they unite to form 
the muscle of the muscular process which extends out into the test. 

The tentacles appear to be eight in number, four large and four 
small ones placed alternately, but I am not certain that there are not 
more in some cases. The stigmata are long and narrow, about 16 in 
number on each side in the species with the largest zotiids, and some- 
what fewer in the smaller species. The upper and lower rows of 
stigmata do not contain quite as many as the middle row. 

The stomach is round or oval and smooth externally, and more or 
less yellow in color. The gland about the intestine consists of a 
small number of tubes clasping it. They branch but little, and 
their terminal portions are not much dilated. 

1 have found well developed reproductive organs in only two 
species (JD. tavfgnii and 2>. poritea), but they are probably similar 
in the others also. The testis, whi(^ is single and obtusely conical, 
is very large, and is situated on the left side of the abdomen, with 
its base close against the intestine. The vas deferens leaves it at its 
iqiex and makes, usually, from eight to a dozen tarns about its con- 
ioal surface, like the string wound around a top. It leaves it finally 
about opposite the stomach. The ovary is plaMd betwems the testis 
and the sAomacb, 
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Analytical Table of Bermuda speeiee of JDidemnum, bated on the 
character of the colony. 

A. — Massive and irregular, opaque, consistency firm. Surface 

roughish ; apertures far apart and conspicnoue. Spicules uniformly 
and thickly distributed. Color reddish grey or buff, almost flesh 
colored. J), lolidum. 

B. — Moderately thick, opaque, gelatinous. Surface smooth and 

glistening ; apertures inoouspicnons. Spicules confined to a stratum 
in the interior of the colony, invisible from above. Color rich 
brown. B. earigHii. 

C. — Very thin, incrusting, gelatinous; zooids visible through the 
test. Surface smooth, apertures inconspicuous. Spicules irregu- 
larly distributed. General color blackish and greyish, irregularly 
mottled, varying in places according to the abundance of the white 
spicules and of the black pigment in the test and on the zooids. 

2>. atrocanam. 

l>,— Massive, partly opaque, consistency moderately firm, surface 
slightly rough ; apertures prominent. Spicules rather uniformly 
distributed, only moderately numerous. Color greyish, becoming 
black on parts of the upper surface. B. poritee. 

£. — Thin, incrusting, transparent, gelatinous. Hurfaoe smooth ; 
zobids visible. Spicules in interior parts of the colony, not numer- 
ous enough to greatly diminish the transparency of the colony. 
Little or no dark pigment. B. lueidum. 

F, — Thin, incrusting, translucent. Surface smooth, zobids more 
or less concealed by the abundance of spicules, which are so dis- 
tributed that the surface of the colony shows over the position of 
each zobid a circular area, more transparent than the intervening 
iqiaces, which latter are white and more opaque, owing to the greater 
s^undance of spicules there. Thorax of zobids often dark colored. 
Colony whitish gray. B. orbiculatum. 

Nots. — The only specimens of species A and D which were found 
inorosted branching algss, which no doubt influenced the fonu of the 
colony. Colonies growing on smooth surfaces will probably be 
found thinner and more expanded. 
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2>kUu8iniun sckUdum, n. np. 

Plats LI, Fiouebs 31 and 86. Plats LIX. Fiqitiub 119. 

But one specimen of this species was fouml. It is a voiy irregu- 
lar colony, incrusting a growth of seaweed. In greatest length it 
measures about 45*”®, and reaches 4“'® or 5'“® in thickness in places. 
It is entirely opaque and of firm, almost brittle consistency, on 
account of the abundance of spicules, wliich are very evenly dis- 
tributed in all parts of the colony. The surface is, for the same 
reason, slightly rough to the touch, and the apertures are conspicu- 
ous. Bladder-cells are scarce in most points of the colony. 

The color is difficult to describe, being a reddish gi*ey or buff, 
almost a flesh-color, darker above. It fades in preservation. The 
spicules are very uniform in size and shape, being about .05®“ to 
,07“*” in diameter, and have very short and stout, but regular and 
numerous conical points. 

The zouids are light colored and small, and placed rather far apart. 
They do not much exceed in length in preservation, and are 
rather slender. There are probably not more than 12 stigmata in a 
row on each side. 

]None of those examined had well-developed reproductive organs. 

The colony was obtained at Coney Island, May 16th, 1901, just 
below low water mark. 

Bidenmuin aaTignii Herdman. 

Didtmnum satHgnii Herdman, H«port Voy. Challenger, pi. xxzviii, p. 201. 

Flats U. Figubss 27 and 85. Plats LIX. Fiatras 112. 

The colony is incrusting but rather thick, and of rather soft, gela- 
tinous consistency. The color is a rich brown, darker above, and the 
surface is smooth and glossy, the apertures inconspicuous and the 
spicules and zoOids invisible from the surface. 

The largest specimen measures about 16*”*** across, and is between 
and in greatest thickness. 

The test contains great numbers of bladder cells, especially near 
the surfaces, where they are so abundant that they assume polygonal 
forms from mutual pressure. The dark color is due to brown 
pigment contained in the test cells. These pigment cells are most 
abundant near the upper surface, where they are irregular in form, 
the deeper portions of the colony they are oval and less thickly 
distributed. 
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The spicules are very large, often .1®*" in diameter, with numerous 
long oonioal or somewhat flask -shaped points. Tliey are chiefly con- 
fined to a layer lying about .5®® to 1®® below the upper surface. 
In this layer they are abundant and placed near together. 

The xoOids are placed close together and mostly nearly perpen- 
dicular to the surface. They are rather large (the specimen figured 
(fig. 85) measured 1.0®*® long) and rather dark in color, due to brown 
pigment in the mantle, especially about the branchial aperture, and 
to a less extent on other part.s of the thorax. The lining of the 
branchial siphon is particularly dark colored. 

They have about sixteen stigmata in a row on each side. In 
several different individuals I found the number of turns in the 
spiral portion of the oviduct to be about eight. Ilerdman gives four 
or five as the number in his specimen. 

The locality of the type of this species, described in the Challen- 
ger Report, is given as doubtful, but probably just south of the Cape 
of Good Hope, in 150 fathoms. 

Only two specimens of this species were found at Bermuda, 
neither of them as large as the type specimen. One was obtained in 
1898, the other in 1001, but the exact localities are not recorded. 

Bidemnum atrooaiium, n. sp. 

Platx LI. Fioubxs 80 and 84. Plate LIX. Figure 114. 

This species forms very thin incrusting colonies. The largest 
that wore obtained measure 2®® thick and from 30"'® to 40®® 
across. In consistency it is gelatinous, and the spicules are not 
sufliciently abundant to greatly alter the character of the test. 

The spicules are of moderately large sise, averaging over .05®® in 
diameter, but differ somewhat from those of i>. tavignii in having 
more immerous points, which are generally somewhat shorter and 
more or less irregularly rounded or split or broken at the extremities, 
though some have the regular conical or flask-shaped points, as in 
the last named species. They are irregularly distnbuted in the 
interior of the colonies, being thickly crowded in small patches and 
absent in other places. Where they are dense their white color 
makes them noticeable against the grey or blackish yet transparent 
test. Many bladder celts also occur. 

The EoOids are not on an average quite as large as those of the 
last described species (i>, savignii). In many of the specimens the 
mantle cells contain so much black pigment that the whole colony 
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appears quite blackish, for the soOids are numerous and closely 
placed; in other cases they have but little dark i)ijQfment, and appear 
lighter than the greyish test, which also contains a greater or less 
number of black pigment cells. 

I have found this form only at Hungry Bay, where it is common. 
A number of colonit^s were <*ollected under stoims in the latter part 
of May, 1901. None of the so6ids appear to have reproductive 
organs developed. 

Didenmum poriteo, n. sp. 

PtATS LI. Fiourk 39 and 88 Pt.AT£ LIX. Fiourr 115 

A couple of colonies, the largest about 25”'"' across and rather 
thick, were obtained growing on a1g» in Bailey’s Bay, May Ist, 
1901. They differ considerably from JJ. atrocammi, though they are 
also of a grayish color, becoming black in the upper parts of the 
colony. 

The test is of firm consistency, though bladder-cells are very 
abundant in some places ; the spicules, which exactly resemble those 
of D. tuddum described below, are fairly evenly distributed through 
the test and come close to the surface, giving it a slightly rough 
granular character. The ajicrtiires of the zooids on the surface are 
conspicuous and slightly prominent. The test is opaque. 

The zodids are of good size (1.3®® or 1.4®® long in many cases in 
the preserved specimen), and have a little black pigment in the 
mantle walls. In structure they resemble those of 7>. $avigmi, I 
have counted ten or eleven turns of the vas deferens in some indi* 
viduals. 

Bidimnum lucidiiiii, n. sp. 

Plats LI, Fiauiiss 96, 28 and 87. 

This is a species with very small zobids (usually less than 1®® in 
length), which are slightly or not at all pigmented, forming small, 
fairly transparent, nearly colorless inorusting colonies of slight 
tbioteess. Sometimes the anterior end of the zo5id is marked with 
a tittle blackish pigment about the aperture and over the ganglion. 

The spicules, though varying much in size, are mostly under .04®® 
or 40<i®® hi diameter. They have long but not very numerous con- 
ical points, and are distributed unevenly in the interior parts of the 
colony, generally not in sufficient abundance to greatly interfere 
nritll the transparency of the test. Neat the surfacet of the colony 
they are wanting and there are a good many bladder^cells. 
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I have not been able to count more than about a doeen stigmata 
in a row on each side. N/)ne of the specimens have reproductive 
organs in good condition. 

One colony of this little species was collected in 1898. In 1901 
two or three were obtained in Bailey’s Bay and Harrington (Sound, 
One of the specimens grew on a branching alga, the others inorustod 
coral 

Bidemnum orbiculatum, n sp 

Plats IJ Fiauass 82 and 88 Plats LXI. Fiocrsb 127a and 128 

This is a form in many respects intermediate between a true 
I>id6fn7inm and a Ijtpioclinxim^ having the thin colony and abundant 
spicules characteristic of the latter, yet the large size of the spicules, 
their form, and the appearance and pigmentation of the zooids show 
it to be closely relatcid to some of the species just described, and as I 
have been able to distinguish but three rows of stigmata it seems 
best to place it in this genus. 

The largest specimens found were 25 or 30®"* across, and about 
2®® thick. 

It may be recognized at a glance by the |>eculiarity in the distn- 
button of the spicules alluded to in the analytical table above. 
The spicules, which are of fair size (about .04®®), with rather 
slender conical points, are abundantly and thickly disposed in the 
test, yet not in sueh numbers as to give the colony the white, chalky 
appearance of a Ltpioclinum^ but leaving it a translucent grayish 
white. The zoOids are placed very close together, and there being 
but a thin layer of spicules over them, each branchial orifice appears 
in tlie center of a more transparent circular area of about the diam- 
eter of the thorax of the zodid. 

The zoOids are small (in contraction about 1®® long). They have 
strong musejie bands in the mantle and contract badly in preserva- 
tion. The mantle contains much dark pigment on the thorax, so that 
that part of the body often appears quite uniformly blackish. 

Tins species is common and grows on the underside of stones near 
low water in company with colonies of Leptoelinum^ Biplonofnoxdfa 
and JBotrpUoide^ at almost all suitable places along the shores of the 
islands, I found it espeoislly common at Long Bird Island and at 
Waterloo, on Castle Hatbor, in April and May, 1901. Many of the 
xottids then contained large eggs, but I did not observe well devel- 
oped testes fai any of the numerous individuals examined. 
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Genus lieptoolinum Milne^Etlwarde, 1841. 

Differs from Didemnuni in having four rows of stigmata, and, in 
forming a thin incrusting colony, densely crou ded with calcareous 
spicules, so that the test becomes more or less hard and brittle. 

Some species are said to have an atrial langtiet, hut pmbably these 
should be placed in another genus. 

In some cases the testis is deeply lobed, or it may be completely 
divided into two glands. 

This genus is none too well distinguished from DUlemnum^ but is 
accepted by nearly all writers. The number of rows of stigmata 
(though ap]»arently a reliable character m the Bermuda forms) is by 
no means always invariable, even in the same species, and in the 
character ot the colony every gradation is found between the mas- 
sive colony of a typical DUiemnum and the thin, brittle crust of a 
typical Leptodirnfm, 

In this paper the writer has placed all the forms with three row's 
of stigmata in Videmnum^ regardless of the thickness of the colony. 

True Leptoclinumiy with four rows of stigmata, occur in abund- 
ance at Bermuda, growing on corals, sponges and algae on the 
reefs, and on the under side of stones along the shore, tip to a point 
well above low-water mark. It is the most abundantly represented 
genus of aseidians there. 

With only a limited number of specimens at hand, it is easy to 
classify them into several distinct and well marked species, differing 
from each other fully as much as some of the forms which are 
described above as species of the genus Didemnum^ but with a large 
number of specimens available for study, the problem is by no means 
such an easy one, as so many intermediate forms occur. The writer 
devoted particular attention to collecting examples of this genus 
during his visit to Bermuda in 1901, but is obliged to confess, after 
examining a very large amount of material, tliat be has utterly failed 
to discover any character or charaicters by which the Bermuda 
Leptodinwm may be divided into groups worthy of specific rank. 
Apparently a process of active evolution is going on in the members 
of this group, at least in the Bermuda representatives of it, and 
from the hopeless confusion in which the species of this genus gen- 
erally are involved, it seems not unlikely that this is the case else- 
where as well 

As the differences between the varieties are too great to disregard 
entirely, the only course open to the writer is to describe the most 
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Striking variations as subspecies. Between these there are an indefi- 
nite number of intermediate forms. Nevertheless all these forms 
appear to have some degree of permanence, and reproduce their 
peculiarities at least in their immediate descendants, for often a 
number of colonies attached to the same stone, or growing near 
together, will have exactly identical characters, indicating a common 
parentage, while certain others, growing among them, will differ 
from them, yet agree among themselves. 

The relation of these numerous varieties to previously described 
species of the genus is a difficult question. Naturally their nearest 
allies would be sought for on the Atlantic coast of the United States 
and in the West Indies. In neither of these regions has the genus 
been sufficiently studied. 

Sluiter (J5) has recently described two new^ forms, i. conch ylut- 
turn and L. cineraacurn, from Jamacia, but these differ from the 
Bermuda forms, among other things, in the number of stigmata* for 
he says that they are provided with but from four to six stigmata in 
a row oil each side, while the Bermuda forms have about 1*J in those 
with large xobids, and probably at least H or 10 in all eases. 

From the Atlantic coast of North America two species only have 
been described, as far as the writer is aware ; X. albidum Verrill 
and X. luteolum Verrill, the latter perhaps only a variety of the 
former. Both of these are found on the New England coast. The 
Bermuda varieties are quite different from the typical alhldmn^ 
which has spicules of a different type from any of the Bermuda 
forms (fig. 41), and in most specimens the spicules are much larger 
than is the case in any of the latter. 

Bpecimens of X. lateohmi^ from Southern New England, however, 
have spicules more like some of the Bermuda varieties (fig. 40). 
Yet the correspondonco between X. specioswn Hordman (6), from 
Bahia, Brazil, and the commonest Bermuda form is so much closer 
that it seems best to consider the latter, and consequently the 
remaining Bermuda varieties, as subspecies of the Brazilian form. 

The writer has not ascertained that any of the several varieties 
here described is confined to any particular locality at Bermuda. 

LeptooUnum apecipeusa Herdmau. 

LfptoelinMm epeoioium, Hsrdman, Beport Voy. Ohallengsr, pt. xzxviii, p. 274 

The types are from Bahia, Brazil, in 7 to 20 fathoms. 1 have not 
found specimens at Bermuda which correspond exactly to the 
description of the Brazilian examples. 
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Var. bermudesiMi nov. 

Plats LTl. Fioviiss 89, and 50. Flats LXII. Fioussa 180c, 

182 and 184. 

(^lony usually between 2 and 3 ®® thick (when incrustiug irregu- 
lar objects often very much thicker) and reaching 80 or 70®® in 
width in some cases. Spicules more abundant in the upper lasers 
of the colony, though generally the extreme upper stratum is free 
from them, so that the surface is smooth to the touch. The spicules 
(figs, 89 and 42) are usually rather small (less than 0.025®® in 
diameter) with a variable but generally very large number of 
points or rays. Occasional very large spicules occur among the 
small ones, but this is not peculiar to this variety. In some colonies 
most of the spicules have their points blunt and broken, in other 
colonies most of the points are perfect, but generally slightly 
rounded. As a rule the spicules are not so abundant as to render 
the test very stiff or brittle. The color is usually pure white, but 
it often becomes yellowish in preserved specimens. The apertures 
are generally not prominent. 

The sooids are large (up to 1,5®“ long, or more). Their tissues 
are yellow, the stomach and intestine being orange. Tliey have 12 
or more stigmata in a row on each side and 16 tentacles of two sixes. 
When the zoOids are very large, tbiu^ are often additional, still 
smaller tentacles between the larger ones. The testis is generally 
single, but sometimes it is divided into two. The vas deferens 
makes about a dozen spiral turns. 

This is the commonest form at Bermuda. 

Var. pageti, nov 

Plate LIL Fiotras 45. 

A dwarf variety of the last. The colonies are small (under 20**® 
wide) and usually considerably under 2®® thick. They have 
generally a distinct yellow tint, and the tissues of the soOids are 
more strongly orange-tinted than in the last form, sometimes almost 
red, in which case the whole colony may tiave a salmon shade. 

The sobids are smaller and proportionately shorter than in var, 
htrmudm»€. The spicules (fig, 45) are, however, similar. They 
have so many rays that unless highly magnified they appear almost 
spherical. Itorfaoe of colony rather smooth, apertures not conspicu- 
ous. 

Often found associated with the last described form* 
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Vex, hamiltonii DOT. 

Plats Ut. Piatrass 48, 44 and 47. PiiATS LXI. Fiounx 1276. 

Plats LXn. Fioims 185. 

In this the Hpicules are larger than in var. bermudenee and they 
have coarser and less numerous but often rather longer points, and 
are more evenly distributed through the test, corning close to the 
upper surface. From this it follows that the colony is stiffer, 
harder and rougher than in the two last described forms. The 
zoOids are rather small (usually not much over 1”“*' or long) 

and placed near together. Their aperturos*are rather prominent on 
the surface. The colonies grow somewhat larger, but not very 
much thicker (generally about 2®”*) than those of vex/ pagetiy into 
which it grades, and with which it is found associated. The 
colonies are very frequently decidedly yellow in color. It is a very 
common variety, 

Var. Karrixigtoiieiiae, nov. 

3Plati£ Ul. Fiovnw 49 and 51. 

t 

This forms rather extensive (often 30 or 40®® wide) colonies of 
motierate thickness (2®® or over), white in color and resembling var. 
bennudeneey but having much larger (up to 0.05®®), longer pointed 
spicules. (Fig. 49.) They are abundantly placed throughout the test 
and make the colony bard and rough to the touch. 

The zooids are decidedly slenderer than in var. hermudenae. 
They appwently have about 10 stigmata in a row on each side, 
short lobes to the branchial oriftoe, and but one testis. There arc 16 
tentacles or nearly that number. The vas deferens makes 8 or more 
turns (fig. 51). 

Not common. 

Tar. acutilohatusk, nov. 

Platx LIl. Fiqcebs 46 and 52. 

Resembles the last externally, but the colonies are rather thinner, 
and I have not observed such large ones. The spicules are small 
(0.025**'’* in diameter), of remarkably uniform size and regularity of 
form, with very few points, which are conical with bulging sides 
(fig. 46). * The aobids are small and short (fig, 62), about l®® long 
in preservation, and are remarkable for the length and sharpness of 
the lobes of the branchial orifice. The testis is divided into two 
separate glands, e6eb of which may be twodobed. The vas deferens 
makes seven or eight tnms. 

Not common, but obtained both fn 1898 and 1901. 
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Yar. aommi, uov. 

Plats LII. Fxoitiub 46 Plats LXII Fiqubs 186. 

Forms very small (10 to 20®““ wide)/ flat colonies of a pure white 
color. They are very thin (often under 1““) and not very opaque. 
The zooids are as small as those of var. cfcutiiobatnHi, They are 
placed rather far apart. The spicules are large (fig. 48), with 
regular conical points of some length, and are evenly but often not 
very closely distributed in the colony. The positions of the zoOids 
are \cry oon8picuou.s from the surface, though the apertures are not 
especially so. There is but one common cloacal aperture to the 
colony. The branchial apertures of the zo6ids have pointed lobes 
but much shorter ones than those of the last described form. 

Quite generally distributed, though not very abundant. 


Qenuft Polysyzioraton Noit, 1801 

Separated from Leptoclinum (which it resembles in having four 
rows of stigmata) by having a number (sometimes as many as 10) 
of distinct pyrifonn testes, arranged in a circle, forming together a 
conical group, about which the vas deferens makes a few spiral 
turns : and by possessing an atrial languet. 

The type of the genus is from New Zealand (13). 

Polysyncraton ametbystemu, n. sp. 

Platk LIV Fiouees 62 and 64 to 07 inclusive. Plate LYIII. Fioube 102. 

Colony more or less transparent except for a thin layer of spicules 
on the upper surface. The test is of an amethyst purple or rose 
pur})le tint, due to pigment contained in the test cells, while the 
tissues of the zoOids are bright red. These colors fade out in pre- 
servation, the test becoming yellowish and the zoOids yellow or 
orange. The colonies seldom exceed 80““ in width and 8 or 8,5““ 
in thickness. 

The layer of white spicules ou the upper surface of the colony 
shows in strong contrast to the colors of the test. It may readily be 
stripped off. The spicules are entirely confined to it. Large areas 
about the common cloacal openings are entirely bare ot spicules, 
also iinaU oval areas about the branchial orifices, but in these latter 
may be seen small V-shaped groups of spicules, six in number in 
each, corresi>onding to the six lobes of the branchial siphons. This 
arrangement of the spicules about the branchial openings occurs 
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dometimes in other p;enera of thin family {Leptoclvmmy Didemnum)^ 
but is especially conspicuous here. (Fig. 65.) 

The spicules are always small Avith short and often more or less 
blunt and broken points. In some colonies they are all very minute^ 
in other specimens they vary more in size (compare tig, 04 with fig, 
07 both down to the same scale). The test contains vast numbers 
of bladder cells. 

The zo<>ids also vary much in size in different colonies, repacking 
I 5 mni tnore in length in many cases. There are six short lobes to 
the branchial siphon, and a rather long, somewhat forked languet 
over the atrial orifice. There are four rows of stigmata with a 
moderate numl>er in each, and probably eight tentacles. 

The male reproductive organs consist of about five (the number 
Agarics) separate pyriform testes placed radially with the small ends 
in the center, Aidiere the short duets arising from them unite to form 
the vas deferens which coils about the group in the usual manner, 
making about five turns. The ovary lies between two of the testes 
on the side toward the stomach, more or less covered by or included 
iu the coils of the vas deferens, except u hen the eggs become so 
large that it must extend beyond these limits. 

'Diis beautiful species is moderately common, both along the shore 
under stones, and in deeper water on corals, sponges, etc. It was 
obtained in Castle Harbor; Harrington Sound; and at Hungry Hay; 
and was collected both in 1808 and 1001. The specimens contain 
large reproductive organs and larvie, and the species would probably 
be an unusually favorable object for embryological or histological 
investigation. 

Genus Biplosoma MacDumild, 1858. 

Colony iiicrusting, generally rather thin. The test is penetrated 
by more or less extensiA'e cavities continuous with, and regarded as 
extensions of, the eotnmon cloaca! cavities, which greatly redu<*e the 
amount of test substance, leaving in extreme cases little of it except 
the thin layer bounding the colony and a thin layer about each 
zobid, the latter being retained in position by strands or columns of 
test substance continuous with the layer bounding the colony. 
All the rest of the interior of the colony becomes one large cavity. 
The extent to which this modification proceeds varies in different 
species and to a considerable degree in different individuals. 

The test substance is gelatinous, becoming membranous on the 
surface, and from its nature, as well as from the extensive cavities 
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groove mentioned, the colony ia vei^ Aoft snd deliente. No spionlea 
are present. The test is often very transparent. 

The EOuids have six lobed, or nearly simple branchial apertures, 
and simple atrial openings 

The branchial sac has four rows of rather large stigmata. The 
transverse vessels are muscular, and as in LfjfAoeHnum there is a 
muscle band along each side of the dorsal lamina. The bands nnite 
at the posterior end of the thorax, and are prolonged into a muscu- 
lar and vascular process extending |K>stenorly and ventrally into 
the common test. It ends bluntly and is much weaker and less con- 
spicuous than in Lefaodinum. I have found it in all the species of 
this genus described in this paper. 

llie intestinal loop is twisted and generally bent so that its axis 
lies about at right angles to that of the thorax. This brings the 
reproductive organs, which lie on the left side of the abdomen, 
under the intestinal loop. The stomach is oval and smooth-walled, 
on the outside at least. 

There are two testes placed close together, forming as in Lepto- 
elinum a conical mass, but the vas deferens does not coil about them. 

With the related D^htomoidea Uerdman, which has small stel- 
late calcareous spicules, this genus is often made a separate family, 
the Diplosomidie. 

Uptosoma macdonaldi Herdnum 

Dtplowma maedomtdi Herdmaa, Beport Voy OhaUoiger, pt xxxvtii, p 81S. 

Plats LUI. Pioobb 60 Plats LX Fiavas 184 

Colony large (50'°" across) and rather thin, not exceeding 3 or 
3.25"" in thickness. Test nearly colorless and very transparent, 
membranous on the surface. The cavitiM oharaoteristio of the genus 
are well developed, yet there is considerable test substance about 
the soOids which adheres very dmly to their mantles and contains 
here and there a few bladder cells. In addition to the small test 
cells, there are large oval or slightly irregular cells which stain 
deeply with plasma stains. 

The so&ids are also nearly colorless exoejpt that the stomach and 
more or less of the intestinal loop is yellow or orange. This fades 
out in pireserved spedimens. The soOids are large for this family, 
sometimes retobing 1.6"" ip length when straightened out and 
wxpanded. The mantle muscles are but slightly develofwd and are 
mostly transverse. 
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There are four rowH of istigmata, with about a dozen in a row on 
each side. The stigmata are large with very narrow interstigmatie 
vessels. The transverse vessels are fairly muscjular and contract 
strongly in preserved specimens, as the rest of the branchial sac is 
very delicate. 

The endostyle is rather narrow. The dorsal languets are long 
enough to extend more than lialf way across the branchial sac. 
They are tentacular in form. The tentacles appear to be about 
twelve in number, and are of two sizes placed alternately. 

This species was described by Ilerdrnan from a specimen found in 
shallow water at Bahia, Brazil. 

The large colony here described, which I identify with the Bra- 
zilian form, was obtained in April, 1901, in Harrington Sound, on a 
piece of coral. Another smaller colony was obtained off Bailey’s 
Bay a few days later. It was attached to a sponge, and differs in 
having somewhat smaller zooids, but there seems to be little doubt 
that both are of the same species. Some of the zooids contain well 
developed testes and small eggs, but none of those examined con- 
tained large eggs. Nearly all (he zooids in each specimen have 
buds. 

Biploaoxua lacteuxn, n. sp. 

PlATK IJII. FtGUBK 59. 

This specic*s forms small, somewhat flattened colonies measuring 
10 to 15”"“ across and 3 to in thickness when alive. The cavi- 
ties in the test are enormously developed and only a very thin layer 
of test surrounds each zoOid, while the layer bounding the colony is 
also very thin, so that preserved specimens are generally collapsed, 
and present a very different appearance from living ones. This is 
further increased by the fact that in life the test is opaque and of 
a milky white color which disappears in preservation, leaving the 
test colorless and transparent. 

There is a little blackish pigment on the zobidfs contained in the 
mantle of the abdomen. *rhe cells constituting the epithelium cover- 
ing that part of the body are large and flattened, and contain the 
dark pigment chiefly near the edges, the center being clear and 
occupied by the nucleus, so that each cell appears as a small dark 
colored polygon with a clear eej^ter. 

The zobids measure at least one^hird less than those of the last 
described species, but do not differ in structure as far as I have 
observedi except that there appear to be fewer stigmata in a row. 

Tbaits. Oowir, Acad., Vol. XI. 24 Fkbhuarv, 1902. 
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The writer collected a number of small colonies of this form 
under stones near*low-water mark at Hungry Bay, May 2lst, 1901. 
One or two specimens were also found in similar situations at 
Waterloo, on C^astle Harbor, about the same date. None of the 
specimens examined contained large eggs, though in some the testes 
were well developed, 

Diploaoma atropunctatum, n. sp 

Flatr LIII Fioubb 56. Plate LVIII, Fiottre 103 
Plate XXII. Fioure 187 

This species is closely related to />. lacteum^ and the writer 
describes it with some reluctance, as he has but a single sj>e(*imen. 
This is a colony about 25™^" across, which was found growing on a 
coral (Poritea) in Harrington Sound, April 30th, 1901, in water 
about twelve feet deep. The teat, both in the living and preserved 
condition, i« perfectly colorless and transparent, allowing the small 
zodids, which arc but little larger than those of I), lacfeum^ to bo 
seen witli the greatest distinctness. This is in strong contrast to 
the milky white o]»aquo test of living specimens of the last men- 
tioned species. The test cavities are also leas developed, leaving 
more test substance than is usual in JX htcteiim. 

The whole abdomen of the zoOid is deeply colored with blackish 
or dark greenish pigment, contained in the mantle cells as described 
in the last species, and as the thorax is colorless, the abdomens of 
the zoi^ids are conspicuous as small black dots, and the colony might 
easily be mistaken for a mass of eggs of some mollusk. 

I found no noticeable differences in the structure of the zodids by 
which they could be distinguished from those of /). lactenm. Many 
contained both large eggs and large testes. 

Genus BiploaomoidM Herdman, 1886. 

Differs from BlpJosoma only in having stellate calcareous spicules 
in the test. 

Diplosomoides fragile n. sp. 

Plate LIII. Fiouiues 57 and 58. Plate LXl, Figure 126, 

In appearance, this species resembles a Leptoclinum^ as it forms 
very thin, flat, expanded colonies often 60"***^ or SO****" across, of a 
very pure white color, which is produced by the abundance of 
minute spicules. These are generally not much over .02*®“* in diame* 
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ter, and have very short, hot often very slender and numerouB 
points, whioh are usually more or less rounded or broken at the ends, 
though they may be needle-like. The points are so numerous and 
short that the spicule appears practically spherical when not much 
magnified. They greatly resemble those of some forms of the genus 
Leptocllnum, In life, the colony is of a purer white coloi than 
most of the species of Leptoehnum found at Bermuda, but pre- 
serAcd Hjieciniens turn slightly ytdiowish. 

This species may at once be distinguished from the other members 
of the family with which it is found associated by the great delicacy 
of its structure It breaks or t€»ars at the slightest toucli, and is 
diiHoult to remove whole from the object on which it grows. This 
is due to the extensive development of the cavities of the test as 
already described in Dqdosoma The test is reduce<l to an upper 
and lower layer forming the two surfaces of the colony, and a small 
mass surrounding oa<*h zooid, and the fact that it is in all parts quite 
densely crowded with the spicules renders the thin layers of test 
substance verj brittle. 

The zooids are large (1 5""" long) and also of very delicate struc- 
ture, Their apertures are always distinctly visible on the surface of 
the colony. Their tissues are yellow or orange in color 

The musculature, both of the mantle and of the branchial sac, is 
very weak. The muscle bands along the dorsal lamina are dis- 
tinguisliable, but the muscular process is rudimentary, if indeed it is 
develo}ied at all, and the transverse vessels of the branchial sac are 
not perceptibly muscular. All the vessels of the branchial sac are 
very slender. There are about a dozen large stigmata in a row" on 
each side. The tentacles are slender and of at least two sizes; 1 
have not determined Uie number. 

The stomach wall is exceedingly thin and often becomes folded, 
but this is probably not its natural condition. 

The reproductive organs resemble these of Diploeoma, 

This is a very common species, occurring under stones near low- 
water mark at various points about the islands. I found it particu- 
larly abundant at Waterloo, on Oastio Harbor, also at I^ng Bird 
Island and Coney Island. 

Ganns Bohinoolinum, n. gen. 

Test gelatinous, becoming tough and membranous on the surface 
and about the zoOids. The latter are surrounded by a more or less 
complete calcareous capsule composed of the test spicules. 



372 


W. 6r. Van Name — Bermuda Aseidums^ 


These spicules are tetrahedral in form, with each angle prolonged 
into a pointed ray or spine, and usually so placed about the zouid 
that one j>oint is directed radially outward. A few are also scat- 
tered about in other parts of the test 

Zobids with rather large branchial sacs with four rows of stig- 
mata. Branchial aperture sijc-lobed, atrial j>ljiin. 

Echinoolinum verrilli, u. sp 

Platk L. Figures 24 and 23 

The largest colony of this species which was obtained measured 
about 12®*" across and about 8*"® in thickness. TJie zooids are 
arranged in branching systems. 

The test is colorless and very transparent in the preserved speci- 
mens. I have no notes upon its appearance in life. Though soft 
and flexible, it is continuous and solid, and no such extensive cavi- 
ties occur as is usual in Diplosoma On the surface and immedi- 
ately around the zooids, where, as already mentioned, most of the 
spicules are situated, the test is very tough and membranous. Else- 
where it is soft and gelatinous, and contains only a few scattered 
spicules, and here and there a few bladder cells. 

I have not been able to distinguish any muscular processes 
extending out from the zobids into the test, but it is almost impos- 
sible to remove the zobids from the above mentioned tough mem- 
branous layer of test which surrounds them. It adheres to the 
mantle very clo‘iely at several points. One of these is about the 
atrial aperture. In addition there are two small areas, one on each 
side of the posterior part of the thorax, where the mantle and test 
are very firmly united, but I have made out no vascular processes 
extending out at these points. Sections of the thorax show that in 
these places there is a concavity in the contour of the body wall, 
and a corresponding projection of the common test into it, this 
being the part which adlieres to the mantle. 

The spicules vary much in size, the largest measuring about .16®® 
across from point to point. On each side of the thorax of the zobids, 
these are small groups containing smaller spicules than those found 
elsewhere. Apparently these are at the points above mentioned 
where the mantle and test adhere together. In addition to the 
spicules, the test contains some large, round, yellowish green cells, 
which are probably symbiotic algae, as well as the usual small test 
cells. 

The zobids are small (less than 1®® in length in the contracted 
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State), and pale yellowish in color. The ma^itle is not noticeably 
muscular, but there are strong muscles on the transverse vessels of 
the branchial sac and along ea<*h side of the dorsal lamina. 

There are four rows of a dozen or more rather long stigmata and 
apparently about a dozen tentacles. Between the thorax and abdo- 
men the body is conHtricte<i into a narrow but rather short 
peduncle. The mantle is somewhat ]>roduced just anterior to the 
atrial orifice, but hardly suiliciently to be termed a languet. The 
branchial siphon is sliort and has six small lobes. 

The intestine forms a rather small twisted loop, and the stomach 
is rounded and smooth-walled externally, though slightly ridged on 
the inner surface in a longitudinal direction. 

Though I lia\e examined a great mimber of the zo5ids, I have not 
found any with sexual organs developed, but many of them have 
small buds in the region of the peduncle. 

Tliree simili colonies were found in 180H, one of which was grow- 
ing on a speeiinen of CUxvHlina ohlonga ; the other two on a 
branching alga. None were collected in 1901. I do not know the 
exact locality W'herc the specimens were obtained. 

FamUy BOTBTLLXBiB Verrill, 1871 

Colony thin and expanded or thick and fleshy. Zooids always 
arranged in systems. Test gelatinous, trav(‘rsed by branching ves- 
sels w'ith enlarged terminal bulbs, wdiich are especially numerous 
near the margins of the colony. 

ZoOids short-bodied, not di\ided into thorax and abdomen. 
Branchial sac large, with numerous stigmata and with several 
internal longitudinal bars on each side, but no folds. Dorsal lamina 
a plain membmne. Tentacles usually few 

lx>op of alimentary canal placed alongside the posterior portion 
of the branchial sac. Stomach-wall folded longitudinally. A large 
gastric c<jeoum is present. 

Reproductive organs (both ovaries and testes) developed on both 
sides of the body. Budding from wall of peribranchial cavity. 
iSymplegma Uerdmaii presents excei)tions to this diagnosis. 

Gennfl Botrylloides Milne-Edwards, 1842, 

Distinguished from Botryllm by having the zoOids arranged in 
extended branohing systems instead of small round or oval ones, and 
from Sarcobotrytloidea von Drasche by forming thin instead of 
thick fleshy colonies. 
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The form of the Byotems is not a very satisfactory character on 
which to base a group of full generic rank, and various writers have 
attempted to attribute to Botrylloidee additional distinguishing 
characters based on the cylindrical form and upright position of the 
zooids in the colony, as well as on the position of the atrial siphon, 
which in this genus is said to be placed near the anterior end, while 
in BotrylluH the zooids are of moi*e ovate form, lie horizontally in 
the colony and have their apertures more widely separated. 

These characters are of very little signiiicanoo. The form and 
position of the zooids is chiefly dependent on the closeness with 
which they are crowded together in the colony, while the position, 
form, and length of the atrial siphon deptunl entirely on the relation 
of the zodids to the common cloaca, or the branch of the same into 
which the zooid discharges, and to which, of course, the atrial siphon 
must reach. Great lariations in these characters may occur within 
the limits of a single colony, and they are not even of specific value. 
The genus must be separated from Botryllae^ if separated at all, on 
the strength of its complex branching systems. 

As with the Botryllidae of other parts of the world, the Bermuda 
forms are very variable, both in color and shape, and in the arrange* 
ment of the zoOids in tlie colony, and it is difficult to determine bow 
many distinct species are really represented. The differences between 
the extremes of variation are ample for regarding them as distinct 
species. Yet so many colonies with characters intermediate between 
those of the types described below are to be met with in a large 
series of specimens, that the writer does not feel justified in giving 
the new forms which are here described full specific rank, and in 
this paper all the Bermuda forms, distinct from each other as the 
typical examples ar^, will be treated as subspecies of B» nigrum 
Herdman. 

Botrylloides nigrum Herdman. 

Botrylleid^B nigrum Herdman, Bepott Voy. Challengsr, pt. xxxviil, p. 50. 

BotrylloideM nigrum Heitlimm, Sluiter, Tuaioaten von Sttd-Afrika, ZoCL, 
JahrbUcher, vol 11, 1897. 

Platb LIU. Fioub* U. Bultk, LXI. FxotTiUD 125. 

To this species, described by Herdman from specimens taken 
^^neuT the island of Bermuda,” most of the examples obtained can be 
referred without much question. It is a common species and was 
found both in 1898 and 1901, and also by Prof. Goode in 1876. 
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It forms flat, incrnsting colonies, 2 or 2.5®® in thickness, and 
sometituos 70®® across. There is great variation in respect to tlie 
closeness with which the 20 oi<ls are arranged in the colony in differ- 
ent specimens. Where they are placed close together the zooids are 
nearly cylindrical and have a nearly upright position ; where they are 
less crowded, they lie more obliquely, with the anterior end turned 
up^ HO that the body is curved* There is also great variation in the 
number and conspicuousness of the test-vessels and their bulbs, and 
in some colonies the young zooids, or buds, appear between the rows 
of adults arranged with nearly as great regularity as the adults 
themselves, but often quite differently colored. 

In addition to these variations the color varieties are almost 
innumerable. Not much weight can be placed on such differences 
in the cast* of this family. They do not constitute true varieties, 
but are mere individual peculiarities. The work of Pizoii (14) on 
certain species of BotrjfUua emphasizes this fact and shows that the 
colors of the same individual may change from time to time. 

In the majority of specimens the zobids are colored some shade of 
purple, purplish brown, or purplish red ; sometimes so dark as to be 
almost black ; at other times very pale and light colored. When 
the zodids are deeply tinted the test is usually dark colored and 
pervaded with more or less of the same tint which predominates in 
the zobids, so that it loses a good deal of its transparency. In light 
colored specimens it is often nearly colorless, allowing every detail 
of the extenial anatomy of the zobids and the test vessels to be seen 
with great clearness. 

The pur})le pigment which gives the zobids their color is in part 
diffused through the tissues, but is chiefly contained in cells which 
occur most abundantly in the mantle near the anterior ends of the 
zobids. They are also present in other parts of the zobids, especially 
along the transverse vessels of the branchial sac, and on the walls of 
the eiidi bulbs of the test*veasels. The purple pigment is also con- 
tained in many of the blood corpuscles, and in the cells contained 
in the bulbs of the test* vessels. The extent of its distribution is very 
variable. 

In some cases this purple pigment is replaced by a light bluish 
grey pigment, but in preserved specimens this changes to purple. 

In addition to this ground color the zobids are usually, though not 
always, marked with a light colored pigment* It is usually a pecu- 
culiar and very pure white, which is contained in opaque oval cells 
of the same size as those containing the ground color. They either 
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cover the anterior end of the zooids about the branchial orilice 
(often obscuring the ground color) or form a ring about it, or in 
other cases a star-shaped area with about eight rays. Frequently 
they are scattered over the mantle in small groups, on the bulbs of 
the test-vessels, and often elsewhere. The wln^o may be replaced 
by pale greenish, light yellow or (in one H]»ecimen) even bright 
orange. This light colored pigment disappears completely when the 
animal dies, and the zooids become some shade of purple, purple-red, 
or blackish, and the test loses most of the color it possessed during 
life (even where it was quite dark colored) and becomes much more 
transparent. 

Space will not permit of more particular description of the various 
colors assumed by different specimens, all of which I consider no 
more than individual variations of one and the same species. It is, 
in many of its forms, among the most beautiful and brilliantly col- 
ored of compound ascidians, and the name nigrum is by no means 
appropriate, though black colonies do occasionally occur. Herdinan 
wrote his description from alcoholic specimens, which are often black 
or nearly so. 

There are nearly always small groups of very large round cells 
with purple or purplish red pigment on the mantle along each side 
of the endostyle. What their nature or function is I am unable to 
say. Such cells occur also in the varieties concolor and planum^ 
described below. 

The zooids in this species are rather small. In the contracted 
state in which they occur in preserved specimens they do not average 
over 1.5”*“ in length. 

The mantle is (for this genus) fairly muscular and the zobids in 
the contracted state arc apt to assume the curved cylindrical form 
which is well shown in fig. 64 and is rather characteristic of the 
sj)ecies. The mantle muscles consist of delicate fibers and are chiefly 
developed in the dorsal region. The transverse vessels of the 
branchial sac also have muscle fibers. 

There arc about thirteen rows of stigmata and three internal lon- 
gitudinal bars on each side. Between each of these there are about 
three stigmata, but on each side of the dorsal lamina and endostyle 
there are four or five. The tentacles are eight in number, larger 
and smaller alternating. The atrial siphon is very large and foruis 
a capacious chamber with a large funnel-shaped opening, the anterior 
lip of which is prolonged into a languet. I'he position, form and 
length of the siphon varies according to the relation of the zohid to 
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the common eloaoal chamber into which it discharges. It is usually 
back a considerable distance from the anterior end. 

The stomach has about eight or ten longitiniinal folds and a large 
cceoum on the side toward the intestine. With this the duct from 
the glandular organ about the intestine eomnmnicates. The tubes 
of this organ have large dilated extremities. 

The male reproductive organs (‘onsist of a large manydobed testis 
on each side, near the posterior end of the branchial sac; just anterior 
to them the ovaries are located. In many colonies none of the 
zooids appear to have reproductive organs. Fig. 54 was draw'u from 
such a specimen. 

This form is very widely distributed at Bermuda, occurring 
attached to the under side of stones near low w'ater mark, and in 
deeper water on the lower parts of corals and gorgoniaiis. One of 
the specimens obtained by Goode was growing on eel gniss as is the 
common habit of Botryllue f/oufdii Verrill of the New England 
coast. Sluiter records this spe^eies from South Africa. 

The internal structure of the zoOids in the two following forms 
does not appear to differ from that of the ty[)ical B. ntgnim, 

Var. planum, uov. 

Plate LllL Fioukjc 55. Plate LIX. Figure 110. 

The type specimen was obtained by Professor Verrill in 1H08. It 
covers a number of square centimeters of the surface of a piece of 
limestone. In the preserved specimen the zobids appear of a dark 
purplish color. Home of the mantle cells are especially rich in pig- 
ment, giving the zobids a speckled appearance under tlie microscope. 
The [leculiarity of the specimen is the grmtly flattened ami expanded 
condition of the colony, the zobids lying on their ventral surfaces, 
well separated from each other, though armuged in the characteris- 
tic elongated systems of a BotrgUoides. 

The zobids themmdves are much flattened and the anterior end is 
sharjdy turned up. The mantle is nearly devoid of iiuiscJe fibers ; 
it is much larger than the branchial sac, and the atrial siphon opens 
far back toward the posterior end. 

Another specimen, incrusting a piece of coral, was obtained by 
Prof. Verrill, in 1001, in Harrington Hound. The zobids are pur)>lc 
•in color, but lack the deeply pigmented cells in the mantU*. In both 
colonies the testrsubstance is transparent and nearly ooknlcss, form- 
ing a very thin expanded layer over the object on which the colony 
grows. I have no notes on their colors during life. 
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y«r. oonoolor, nov. 

Platk LIII. Fxourb 68. 

The colony in this variety resembles that of the typical j?. nigrum 
in form, though I have not seen specimens measuring more than 3(> 
or 40^*® across. The zoOids are slightly larger, and the mantle* 
musculature appears to be generally weaker, so that in preserved 
specimens the zohids are not generally found contracted into the 
compact cylindrical shape which, as already remarked, is rather char- 
acteristic of B. nigrum. 

In life the color is a brilliant orange; the zo5ids, and to some 
extent the test as well, having this color. It mimics quite closely 
the color of a species of sponge very abundant in the same situations. 
In specimens preserved in formalin the orange changes to a brown, 
red-brown, or even purplish, 

£xam])les were collected in Harrington Sound, Castle Harlmr, and 
at Somerset Id. It appears to be commoner on the reefs, attached 
to algfB, corals and gorgonians, than it is near low-water mark. 

Viir saroinum, nov. 

Differs from the typical B. nigrum in forming a thick, fleshy 
colony of gelatinous consistency, with thick rounded edges. The 
type specimen measures about across and is from 4 to ft’"® or 
more in thickuoss. The zoOids (purple in color in the preserved 
specimen) exactly resemble those of a typical B. nigrum, ITie gela- 
tinous test is yellowish with a purplish tinge. It was obtained by 
Prof. Vorrill in IftOR. 

There are other specimens in the collection which show characters 
more or less intermediate between this form and the true nigrum. 

This variety forms a sufficiently thick and massive colony to be 
placed in the genus Harcobotrylloides von Drasobe, which is distin* 
guished from Botrylloide» only by the thickness of the colony. The 
writer is inclined to question the necessity of recogiiiziug Barcoho- 
trylloidtBy even as a subgenus. 

Genus Ssrmplsgnm Herdnutn, 1886. 

Ssrxnplegina viride Herdmim. 

Bymplegma cirifle Herdman, Bepott Voy. Ohiilldnger, pt, xxxviii, p. 144, pb 
xvlii, flgs. 7-14. 

Plats L. Ftouas 88, 

Herdman described under this name a specimen, taken by the 
Challenger expedition in shaltow water near Bermuda,” forming 
for it a new genus and placing it, though with some doubt, in the 
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Distomidii^. considered that it should be placed in the 

Botryllidie, and Ilerdinau in his later work has followed him in this. 
Only a single colony was obtained, and that, as Herdman says, wan 
in poor condition. As far as the writer is aware, the species has not 
been found since, though through an oversight it was included in 
Prof. Verriirs (17) statement of the species found in Ihuh. 

The following details are from Ilerdman’s description : 

TJie colony consists of heads connected by branching peduncles. 
The heads arc narrow at the lower end and taper gradually into the 
peduncles. “The color of the bead is a dull green with spots of 
reddish brown scattered here and there. The peduncle is of a dull 
greyish yellow color.” (Tliese no doubt were the coloi*s of the pre- 
served specimen.) ].iength of head of average* siase greatest 

thickness 7'"*", length of peduncle about thickness 

"ITie test is tough and firm. Muscle bands of the mantle not large, 
but numerous and running in all directions. The spliincters of the 
siphons are especially strong. 

The branchial sac is large, with numerous stigmata, and provided 
with internal longitudinal bars. The dorsal lamina is a plain mem- 
brane and there are eight tentacles, all of one size. 

The body of the zo5id is not divided into thorax and abdomen. 
The alimentary and reproductive organs form a mass projecting a 
short distance beyohd the branchial sac. The stomach is folded 
longitudinally and provided with a ccecuni. 

There are branching vessels in the test, with enlarged terminal 
bulbs containing corpuscles. 

Family FOLTBTnSLIBJB Herdman, 1886. (Folysoido Micbaeliien, 1900.) 

Colony variable in form, but always without systems, the atrial as 
well as the branchial aperture of each zodid opening indej)endently 
on its surface. Tost penetrated by branching vessels with enlarged 
terminal bulbs. 

ZoOids with both apertures four-lobed, if lobes are developed. 
Branchial sac with many rows of stigmata, with internal longitudi- 
nal bars, and often with folds. Dorsal lamina a plain membrane. 

AUmentary loop usually lying alongside «tbo branchial sac. 
Stomach-wall longitudinally folded. 

Beproduotive organs in the form of polyoarps containing either 
tastes or ovaries, or both, attached to the inner wall of the mantle in 
the peribranchial cavity. They are developed on both sides of the 
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Method of budding pallial (from wall of peribranchial cavity). 

The mo«t important work dealing with the classification of the 
members of this family is that of Michaelsen previous classifi- 
cations being based upon the form of the colony or other features of 
little significance. 

Michaelsen makes the structure of the rejiroductive organs the 
chief character in distinguishing the genera. There is no doubt that 
this is a great advance toward a natural system, and although his 
innovations in the nomenclature may not be accepted in every 
instance, he is amply justified in rejecting many of the older and 
imperfectly characterized genera. 

I have not, however, been able to include cither of the two Her- 
muda forms, here descrilied, in any of Michaelsen’s genera. Even if 
only the structure of the reproductive organs be considered, his defi- 
nitions would have to be modified (though in one case only slightly) 
in order to receive them, and I believe that other differences in the 
anatomy are of suftieient w’eight to justify the formation of new 
genera. 

Hichaelsenia, u gen , 

Colony incrusting. Teat thick and leathery. Both apertures four- 
lobed. 

Branchial sac with folds and many internal longitudinal bars. 

Reproductive organs consist of a number of hermaphrodite poly- 
carps of rounded or oval form, arranged in two rows (one each 
side of the cndostyle) on the ventral surface of the body^ from which 
they project into the test as papilla) or tubercles, invested by an 
evagination of the mantle, to the inner surface of which they are 
attached. 

The form for which I have established this genus differs from the 
genus IStyelaoi the Simple Asoidians in only two essential characters: 
first, in producing buds and forming colonies ; second, in the above 
described arrangement of the sexual organs. In the character and 
appearance of the test, apertures, tentacles, and branchial sac, as well 
as in many minor particulars, the resemblance to Styela is very 
striking. 

It is most closely related to Micbaelsen^s genus Polyzoa Lesson as 
far as the stmeture of the reproductive organs is concerned, though 
there the testis consists of Imt one vesicle in each polycarp. In 
that genus, moreover, the branchial sac is without folds and has but 
eight internal longitudinal bars on each side, and the form of the 
colony is very different. 
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ViolLaelfteiiia tincta, n. up. 

Plate UV. Fioursh 61 and 68. Pla.tr LIX. FiauuK 100 

The examples found contain only a few zoOids, from two or three 
to a dozen, and do not often meaHiire more than 15"'”* across or 3,5™™ 
in thickness at any point. The surface is finely wrinkled and 
uneven, often raised over the positions of the zooids, and the edejes 
of the colony are thin and produced some distance beyond the zo<\idb. 
It is practically free from all inernsting matter. The test-substance 
is tough and leathery, and ojiaque, except that about the edges of the 
colony, or in other places where it is thin and slightly pigmented, it 
is more or less translucent. The zooids and the test vessels (which 
have elongated club-shaped bulbs) can usually not be distinguished 
through It, and in many specimens the number and location of the 
former can only be freen by the slightly projecting apertures, whirl) 
do not sliow their square or four-lobed sha]>e when tlu^y are con- 
tracted, unless the zobid is removed from the test. 

The color is a rather dull carmine-red, deeper about the apertures 
and ])aler near the edges and in the lower parts of the colony. 
Where the pigment is scarce, the test becomes yellowish. When 
sectioned and stained the test is seen to have a fine fibrillar structure. 

The largest zoOids measure from 5 to 6™™ in length and 2 to 2.4™™ 
across. They lie on the ventral surface, with th(» anterior end 
turned more or less abruptly upward, bringing the branchial orifice a 
little way back from tlie end, and are much flattened dorso-vcntrally. 
The atrial orifice, which like the branchial is situated at the summit 
of a low conical projection, is placed at a varying distance from the 
posU'rior end. 

The mantle, especially the dorsal part, is colored a bright carmine 
by pigment grains contained in its cells. These grains are situated 
near the periphery of the cells, the central part remaining clear. 
The mantle-muscles are weak and not gathered into bands. 

There are a great many slender tentacles of two or three sires, 
none of them very long. 

The branchial sac has three or four distinct folds on each side. 
On each ibid there are about three intenial longitudinal bars, and 
usually one on each intervening space. The internal longitudinal 
bars are thus situated at unequal distances apart, there being some 
six or eight stigmata between them in some places and only about 
two on tlie folds. The largo transverse vessels number about 
fifteen, but between each pair there is usually a more slender inter- 
mediate vessel. The stigmata (which are narrow) often run past 
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this intermediate vessel from one large vessel to the next. In other 
places the stigmata are interrupted by the intermediate vessel 

The stomach is long and narrow, deep yellow or brown in color, 
with many longitudinal folds and a small cojcum on the side toward 
the intestine. There are a considerable number of short atrial ten- 
tacles. 

There are a number of polycarps arranged along each side of the 
ventral part of the body. They are hermaphrodite, containing two 
large pyriform or oval testes and a number of ova Often, as sections 
of the colonies clearly show, they lie in small papillre or knob-Iiko 
evaginations of the body-wall which are thus more or less nearly 
surrounded by the test, and may communicate with the body only 
by a somewhat constricted neck. It is probably on account of 
these, as well as because of the large and strong vascular processes 
arising from the posterior ventral part of the body, that it is very 
dilUcult to remove the zooids from the test entire. 

Specimens of this species jireserved in formalin retain their natural 
color for a considerable time. In its character and apjiearaiice a 
colony closely resembles a flattened example of some of the simple 
asoidians of the family (Jyuthiids&, with which it is found associated, 
though the numerous apertures serve to distinguish it. The colony 
looks more like an aggregation of small simple ascidians than a com- 
pound ascidian. 

This species is found on the under side of stones near low water 
mark, nowhere in great abundance, but widely distributed, and it 
was collected in 1001 at nearly all the points about the islands where 
much collecting was done. 


Diaadrooarpa, n gan. 

Colony incrusting. Apertures elliptical, without lobes. Tenta- 
cles few. 

Branchial sac simple ; no folds and few internal longitudinal bars. 
No small intermediate transverse vessels. 

Loop of alimentary canal large, placed beside the biimchial sac. 

Beproduetivc organs consist of a single mass on each side of the 
body, each with two large pyriform or lobed testes and a group of 

I form this genus for the species described below, which diflfers 
too mmeh from the type of Qynandrocarpa Michaelsen to be placed 
in the same genus with it. (The type of Miohaelsen^s geuus is 
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Ooodairia placenta Herdman, which form8 pedunculat^^d colonies 
and has a folded branchial sac with tiumerous longitudinal bars.) 

S^nat^ela tnonocarpa Sluiter, from South Africa, which is included 
by Mioliaelsen in Gf/nandrocarpa, is however closely related to the 
form here de8cril)ed, and is bettor placed in this new genus than in 
Gynandrocarpa^ and I have so defined the genus that it may be 
included. Possibly one or two other species might also find their 
])lace bore. Hynatyela Giard is rightly rejected by Michaelsen as too 
poorly defined to be certainly recognized. 

Diandrocarpa botryllopaia, n. sp. 

Plat® LIV. Figuioc 68. Pi.atib LIX. Fioukks 120 and 121. 

PLATtt LX. Fioobb 128. • 

The colonies are very thin, seldom averaging over 2*®*" thick, 
though the surface is slightly raised over the position of each zooid. 
In outline they are very irregular, but sometimes measure 00“**" or 
more in the longest direction. Frequently they break up into a 
number of small colonies, which may remain slightly connected. 

The test is very soft and gelatinous with a slightly tougher outer 
layer. It is transparent and almost colorless after death, but in the 
living and expanded animal it has more or less of the dark color of 
the zoOids. The reason for this is not clear, but it tnaj’^ be due in 
part to greater distension of the test vessels with colored corpuscles 
in the living animal. These vessels are quite numerous, especially 
in the marginal parts of the colony, and have club-shaj^ed terminal 
bulbs, but the latter are nut proportionately very large. 

The zooids reach about 2.5““* in length and 1.3“® in width, or 
slightly larger when fully expanded. They lie on their ventral sur- 
faces, and have the branchial aperture close to the anterior end and 
the atrial near the middle of the body. The ajiertures project but 
little and are elliptical, with the long diameter parallel to the long 
axis of the body, and without lobes, but sometimes with minutely 
denticulate edges. 

Their color (due chiefly to oorpufwjles contained in their vessels 
and in the mantle) is blackish, or tome shade of dark purplish brown 
or brown, sometimes even dark olive. During life the branchial 
aperture is surrounded by an area of white pigment, or sometimes 
greenish white, pale salmon, or pale yellow. This has an irregularly 
Stellate outline, and there is also considerable of the light pigment 
over the region of tlie ganglion and in small dots at various points 
on the mantle and on the bulbs of the tost^vessels. This pigment 
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mostly disappears when the animal dies, and the dark pigment of the 
test and vessels usually becomes lighter and of a more purple tint: 
The whole coloration is strongly suggestive of the family Botryl- 
lidie. 

The zooids taper toward the anterior end, and have the posterior 
end broad and rounded. They are more or less flattened in a dorso- 
ventral direction, or somewhat obliqueh. The musculature of the 
mantle is chiefly transverse, but weak and inconspicuous. The ten- 
tacles are few in number and are probably of two sizes, placed 
alteimately. 

The branchial sae extends practically the whole length of the body 
and conforms to its shape. The dorsal lamina is a plain membrane. 
There are four, poshibly five, internal longitudinal bars on each side, 
and four or five stigmata in the meshes of the network thus formed 
The transverse vessels appear to be of one size only, but the 
bran<*hia] sac is somewhat irregular and the transverse vessels of the 
two sides do not meet the dorsal lamina exactly opposite each other. 
There are about 18 or 14 rows of stigmata. 

The stomach and intestine lie on tlie left side of the branchial sac. 
The short, curved (esophagus extends ventrally and to the left, and 
opens into the stomach, which is grooved or folded longitudinally 
with about ten folds, and lies with its axis directed obliquely for- 
ward and somewhat ventrally. The cardiac end is the smaller. 
From the stomach the intestine, which is in this region of large 
diameter, proceeds forward and dorsally, then posteriorly and finally 
bends abniptly forward to form the rectum, w^hich is of smaller 
diameter. The glandular tubes which surround the inteetine have 
large dilated ends. I have not been able to determine that any 
atrial tentacles are present. The reproductive glands are generally 
' further forward on the left side than on the right. On each side 
there are two large pyriform testes placed one behind the other, with 
their small ends togetlier, and the ovary, which was small in all the 
specimens examiucHl, was situated between or close against the 
testes. 

The test vessels arise from the posterior pait of the ventral side 
of the zobid. 

This is a moderately common species, and was collected in sevel*al 
places, especially, however, at Coney Island, and Waterloo on Castle 
Ilarbor. It was obtained both hi 1898 and 1901, as well as by Prof. 
Goode in 1876-VY, and generally grows on the undeif side of stones 
or other solid objects near or below low-water mark. 
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ASOIBUB 8IMPLI0X8. 

Fixt^d (rarely unattached and nt^ver free HWimming) asoidianh 
which do not reproduce by budding or form oolonicH. 

The branchial aac in enormously developed, occupying the greater 
portion of the body and is provided with a very large number of 
stigmata. 

The viscera lie alongside the bianchial sac, though they may pro- 
ject behind it to a very slight extent. 

'I'his group is usually considered a sub-order. 

Family HALOOTKTHIIBAS (Oyntbiidai Lac. Duth , 1877 ) 

Body usually attached, sometimes stalked. 

Test membranous, coriaceous, or sometimes cartilaginous, some- 
times incrusted with saiul or other substances. Branchial and atrial 
apertures usually four-lobed. 

Branchial sac longitudinally folded, with internal longitudinal 
bars, which do not bear papilla*. 

I’entaoles simple or compound. 

Intestine on left side. 

Reprixluctne organs attached to the inner surface of the mantle, 
on one or both sides of the body. 

The name of the principal genus of this family was changed by 
Verrdl to llalocynthia^ as the name Cynthia was preoccupied, hav- 
ing been used for a genus of insects.'*' This change has not been 
generally adopted, but appears to be required. The family name 
requires a correspondiug change. 


Polyoarpa Haller, 1877. 

Body sessile or more or less distinctly pedunculated. 

Branchial sac with about four folds on each side. Tentacles sim- 
ple. Dorsal lamina a plain membrane. 

Reproductive organs consist of numerous small hermaphrodite 
gonads distributed on the inner surface of the mantle, on both sides 
of the body. 


* Justin Ko. 15, U. S. Nat. Museum, p. 147, 1879. 


Tfuira. OonH. Aoab., Vol. XX. 


FtoauARY, 1909. 
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Polyoarpa obteota Trauatedt. 

Polyearpa obtteta Traustedt, Veatindiake Aacidiie SimpUceH) Aftrjk af 
Yidenak. Meddel. fra den naturh. Foreii. i KjoflbnbaTn^ p* 51, pi. v, flga. 
7-8, plate vi, fig 15, 1882. 

Polyearpa obtecta Slniterp Tonioiers reoeulUa en 1890 par la ** Chaaalie,” 
Mdm. Soo. Zo6l. France, rol. xi, p. 11 

Polyearpa tmlUphiala Verrill, Additiona to the Tunicata and MoUnacoidea of 
the Bermudas, these Trans., vol. x, part 3, page 091, 1900 ; vol. xi, pi. ix, 
fig. 7, 1901. 

Plate LYll. Fioubes 88, 89 and 92 to 94 inclusive. Plate LXITI. PiarBER 
140 and 144. Plate LXIY. Figures 151 and 168. . 

Though the type of 1\ muttiphiala Verrill differs in some points 
from Traustedt’s description and figures of the West Indian form, 
other specimens from Bermuda agree with the latter more closely, 
and I do not think there is sufficient reason for regarding the two 
species as distinct. 

The body usually measures somewhat more in length (that is 
antero-posteriorly) than in breadth (dorso-ventrally) and is, when not 
distended with water, decidedly compressed in a lateral direction. 
The test is tough, yet soft and fiexible. rather thin toward the pos- 
terior end of the body, but thickened and much toughened near the 
anterior end, so that the siphons, though in reality fairly well deveh 
oped (as may be seen wlien the animal is removed from the test), 
usually appear very short. The surface is sometimes partly covered 
with sand and shell fragments, in other oases bare. The inner sur* 
face is smpoth and nacreous. 

The color of the test is a dirty yellowish or brownish gray, often 
darkening to red, brown, or pur{>Iish brown about the apertures. 

The animal is usually attached by a very small area near the pos- 
terior end, which may be thickened or even produced into a very 
rudimentary peduncle. Sometimes several individuals are attached 
together in a loosely connected group. 

The largest specimens found do not much exceed 45®* in greatest 
length. They are somewhat lees in breadth, and not over 12 to 15*® 
in thickness when not distended with water. 

The mantle is smooth and rather thin, of a uniform dark biown 
color. The rather narrow muscle-bands run transversely, longitu- 
dinally and obliquely, forming a rather open and regular network. 
The apertures are distinctly four-tobed. T^e branchial siphon is the 
longest. 
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The tentaoles are long and more or less brown-pigmented. Ver- 
rill gives 40 as the number in the type specimen of P. multiphiala^ 
but this number is sometimes exceeded. They vary somewhat in 
sise, but no very regular arrangement, except an alternation of 
larger and small ones, is to be distinguished. Traustedt gives 36-40 
as the number of tentacles. 

The dorsal tubercle is large ; the opening is horseshoe-shaped with 
incurved, but not spirally rolled, horns. (This was the condition in 
several specimens examined and agrees with Traustedfs description). 

Traustedt states that there are 4 folds on the left and 5 on the 
right side Hluiter mentions one specimen with 4 on each side. 
ITiis 1 have found to be the case in most of the Kermuda specimens 
examined, though in one case a rudimentary fifth fold was present 
on the right side, next to the dorsal lamina. The folds arc generally 
wide. The one nearest the dorsal lamina is the smallest. The 
internal longitudinal bars aie very wide and flattened They are 
quite numerous, about four or five occurring between the folds, and 
sometimes as many as K) or ] 1 on one side of a fold. They are sep- 
arated by 10 or stigmata in the spaces between the folds (14 near 
the endostyle). This number diminishes to or 4 or less near the 
summit of the folds, where the bars are so close together that when 
flattened down against the branchial sac they overlap each other for 
most of their width, covering the intervening stigmata entirely. 
The transverse vessels are of various sizes, but are not arranged with 
great regularity. Small transverse vessels crossing the stigmata 
without interrupting them are generally Wanting. 

The alimentary loop is of the same color as the mantle and 
branchial sac. It forms in eome cases a moderately large, open loo[>; 
in others a much narrower one (see figs. 92, 93 and 94). The 
stomach is small. In all cases the alimentary loop is confined to the 
posterior half of the body. 

The gonads arO distributed to the number of 20 or more on each 
side of the body. They are flask-shaped bodies, and are so placed 
that their orifloes are directed toward the atrial siphon. The central 
part of each is occupied by the ovary, and the oviduct opens at the 
extreme end of the gonad. The sperm-duct opens on a separate 
papilla or projection a little distance from the end, and is formed by 
the union of two branches, one of which runs along each side of the 
ovary and receives the ducts from the numerous small pyriform 
testes. (Figs. and «9.) In these figures the ovaries are not fully 
ripe, and the gonads have an elongated phial-Hke form. This is one 
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of the characters upon which Verrill based the species muUiphiala. 
When the ovaries are ripe and are distended with large eggs, the 
gonads become thick and swollen, and resemble in shape those shown 
in Traustodt’s figure, though I have not found them developed to 
such an extent in any of the Bermuda specimens as was evidently 
the ease in the individual figured by the latter author. 

This species was collected both in l80s and lUOl. I obtained a 
few individuals at Coney Island and Long Bird Island, but it appears 
to l>e luoi'e conmion on the reefs than along the shore, A number 
of large specimens were found washed up on the l>each, hut still 
alive, at a place knowm as the Scaur,’’ on Somerset Island, May 3th, 
1901 . 


Styela Macl^ay, 1824 

Body attached, sessile, rarely pedunculated. 

Test usually coriaceous. 

Branchial sac with four folds on each side, or less. Dorsal lamina 
a plain membrane. Tentacles simple. 

Reproductive organs on both sides of the body, attached to the 
inner surface of the mantle. Ovaries consist of a small number of 
elongated glandular tubes. Testes numerous, variously placed in 
relation to the ovaries. 

Styala partita (Stimi>son), var, bermudenaii, nov. 

B partita Plate LV. Figcke 89. Plate LVI. Pioubes 76 to 78 inclusive. 
Plate LXIV, Fiockes 147 and 149. 5 . partita var. hermudenaiH . Plate 
LV. PiGtJBEs 70 to 75 inclusive, Plate LXUl. FiaUEss 142 and 148. 

In Prof. Vcrrill’s list (17) two species of Sty^a are mentioned as 
having been found at Bermuda ; H* pttrHta (Stimpson), a species 
originally described from Boston Harbor, and occurring on the 
Atlantic Coast of the United States from Massachusetts southward, 
and the Mediterranean species, 8, emopoidee Heller (4), which has 
also been recorded from the West Indies by Traustedt (16). 

After an examination of about 25 specimens of this genus col- 
lected at various points about the Bermuda Islands in 1 H 98 and 1901 , 
including those on which Prof. Terrill based his list, I have come to 
a somewhat different conclusion. The Bermuda specimens vary a 
great deal in nearly every character, but I cannot satisfy myself 
from the material available that more than one species is really 
represented. 
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None of the tspecimons eorrcspond exactly to Rpeeimenw of H, 
jmrtHn from MaRWiehti«ett8 (Wood’s Hole); thoii|;^h some bear a 
very ntrong external reHemblance to them, even to the ^‘alternate 
striping of red and white in the apertures,” raeiitioiieil by Verrill, 
which is characteristic of S, partita; but as the dilferences are hardly 
tanpblo enough to base a species on, it seems best to <‘onHider the 
Bermuda form as a subspecies of juirtita. The specimen in Prof. 
Verrill’s collection, marked A canopotdeH^ does not ditfer specifically 
from the others, thoujirh it certainly does correspond well with 
Heller’s (4) and Traustedt’s (16) description and figures of that 
species. 

This raises tljc ({Uestion as to the status of S, partita (Stimpson) 
as a Mjiecies, and of its relations to A', canopohlen and other European 
forms. Metcalf (II) has expressed the opinion that the New Eng* 
land form is only a variety of Styela aggreyata of Northern Europe. 
He has not, howe\er, given any <letailed staU^ment of his reasons for 
this belief. Unquestionablj the two species are closely allied, but 
if the New England form is only a variety of a European 8]>ecie8, it 
would seem more reasonable to regard it as a variety of S, cano* 
poidf*9, rather than of #S. aggregata, especially as the latter is a 
northeni species, while S, partita is distinctly southern in its distri- 
bution. This is, however, a point which I do not feel in a position 
to decide wdthout a considerable series of European S]»ecimen8 fur 
oomparisoq, and in the present paper I shall confine myself to tlie 
consideration of the relations between the Bennuda and New' Eng- 
land forms. 

Though Vyathia (Styeia) partita was described half a century or 
more ago, no account or figures of its internal anatomy ha\e been 
published as far as I am aware. *•* The following details are from 
sjiecfmens taken at Wood’s Hole, Mass., in July, 1901. They were 
growdng attached to the piles of a wharf, in largo masses (sometimes 
neross), which contained as many as a doaen individuals closely 
crowded together. The attachment was by the posterior end of the 
body. Where individuals grow singly, they are often attached by 
the whole ventral surface, or by a large part of it. In such speci- 
mens the branchial siphon may be a little back from the anterior 
endt^f theWdy. 

The body tapers rather rapidly at the anterior end, and the atrial 
eiphon is placed well forward and also directed more or less ante- 

* Baeept Professor Verrill’s figtires of the gonads in this volume (pi. ix, figs. 

a, h, 1901. 
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riorly. The test is tongh and coriaoeoos, of a dirty yellowish color, 
becoming a purplish brown or red toward the anterior end of the 
body. It is not very thick at any point. On the outer surface it is 
finely wrinkled ; within it is smooth and glistening. 

The largest of these specimens does not exceed 30““ in length, 
and most of the individuals are considerably smaller. 

When removed from the test the body is ovate, with both the 
siphons near one end. The mantle is of a yellowish color, and rather 
thick and opaque, with numerous longitudinal muscle-bands, but few 
conspicuous bands running in other directions. The internal organs 
cannot be seen very readily through the mantle. 

The tentacles vary in number in different specimens. As a rule 
the larger the specimen the more tentacles. The individual shown 
in figure had hardly over 80, those shown in figures 70 and 77 
had from 40 to 60. The tentacles are of several sises. Sometimer 
they are arranged with some regularity ; one tentacle of a given 
size being placed midway between two of the next larger size and so 
on ; but this arrangement is not very strictly adhered to. Often 
those of the smallest size will be wanting in many of the places 
where, according to the above scheme, they should occur, or they 
may be represented by a mere tubercle, so that it is hard to say 
whether it should be counted as a tentacle or not. No donbt as the 
individual increases in size these grow out into tentacles. 

The dorsal tubercle is variable in size and form, and, its orifice 
had a different shape in each speoimen examined, though always 
some modification of the U-form. The ends were not spirally coiled 
in any case. Evidently the form of the dorsal toberole will not do 
as a specific character in this genus, if indeed it is of much value in 
any other genus of this family, which 1 am inclined to donbt. 

The branchial sac has four distinet folds. These vary in else rela* 
tively to the interspaces in different individuals. Figure 09 shows a 
section extending clear across one side of the sac near the middle of 
the body. (Toward the ends of the body, the aao is more oontraoted 
and the number of stigmata between the bars becomes smaller.) It 
is taken from the individual shown in fig. 77, a fully adult and fairly 
large specimen. In this it will he seen that ^re are dbont 10 
stigmata in the largest meshes in the interspaces between the folds 
(14 each side of the endostyle and 8 each side of the dorsal lamina). 
In tbe dorsal part of the see, the bars we morn crowded, and the 
maximum ntamber of stigmata in a mesh is about night. The first 
f<dd b6|^s at the third bar from the endofityle and ^^ere are four 
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bars between the last fold and the dorsal lamina^ There are from 
seven to ten bars between the base and summit of a fold, varying 
according to its breadth. 

The transverse vessels are of four or five sizes : the smallest cross 
the stigmata at their middle point without interrupting them. In 
general they are arranged according to the same scheme as the ten- 
tacles, a vessel of a given size being located midway between two of 
the next larger sizt*, but many irregularities oceur. The transverse 
vessels become thicker as the dorsal lamina is approached. 

The above may be taken as the average condition of the branchial 
sac in a fully adult specimen. Considerable individual variation 
occurs in the distribution and number of internal longitudinal bars 
on the folds and interspaces, and in the number of stigmata in the 
meshes formed by them. In many examples it averages one or two 
less tlian in the specimen shown in fig. 69. Pigs, 147 and 149 show 
a part of the sac of such a specimen. 

8nch vakriations are merely individual peculiarities. In addition, 
there are also differences due to the age of the animal The branch- 
ial sac in the individual shown in fig. 7 h did not differ materially in 
structure from those of larger specimens, but when still smaller and 
evidently immature specimens are examined, the structure of the sac 
is found to be more or less simplified. One or more of the folds 
may be wanting or present only in a rudimentary condition, and tbe 
number of internal longitudinal bars, as well as of the stigmata, 
becomes reduced. 

The intestinal loop is small and the intestine doubles back so that 
it comes in contact with the stomach near the middle of that organ, 
or a little posterior to the middle. Tbe rectum is long and its open- 
ing has about a doxon rounded lobes, or more strictly, plications of 
tbe edge. The stomach is of a brownish orange color, and has from 
Ifi to nearly 80 longitudinal folds in its wall, the number varying 
gooording to the age and size of the individual. 

The otartes oonshst of stoat glandular tubes, usually two on each 
side (one of which may be forked). They pursue a more or less 
crooked oonrse from near the endostyle (on the left side from near 
the intestine) and end near the atrial siphon. The sperm ducts accom- 
pany Uiem end the openings are close beside those of the oviducts. 
In some specimens both oriffoes may be seen to have a lobed or pli- 
cated margin similar to that of the rectum, but Id&e lobes are smaller. 
The testes are elongated, more or less branched organs of small size 
with m^lai^ted ends. Ths^ are arranged along each side of tbe ova- 
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ries ill varying numbers, and communicate with the 8})erra duct 
which follows the ovary by slender connecting ducts. Usually the 
larger the individual the more numerous and more extensively 
branched are the testes, though this is not always the case. 

After this description of the New England form it will be suffi- 
cieiil to mention the particulars in which the Bermuda variety differs 
from it. 

In the first place, it is of considerably smaller size, the largest 
specimen obtained moaQuritfg by 10*“*". Most of them were 

hardly more than half this size. It is not unlikely, however, that if 
the collections had been made later in the season, larger 8]>ecimens 
might have been found. 

In external form it a[)pears to vary more than the typical parfita. 
It is attached either by a small area near the posterior end or by a 
part or the whole of the ventral surfae>e, and in the latter case the 
siphons are both situated on the dorsal surface. The character of 
the surface of the test is very variable ; it is generally roughest 
near the apertures, which are usually more or less prominent, but 
whether the ridges and wrinkles of the surface are large or small, 
regularly or irregularly disposed, low and rounded or prominent and 
sharp-edged, appears to be a character of no specific value. 

The color is generally a more or less reddish or brownish yellow, or 
grayish yellow, becoming brown or red on the upper surface, espe- 
cially about the siphons. The colors are brighter and the test pro- 
portionately thicker and of a more cartilaginous character than in 
the New England specimens. The striping of the apertures, which 
many specimens show in common with the typical partiUx^ has been 
mentioned above. 

As figs. 71 to 75 indicate, the form of the body and length and 
position of the siphons are very variable. The mantle is thinner, 
less muscular, and more transparent, though of a d6e|>er yellow color 
in most cases, and the tentacles are rather more numerous, but the 
branchial sac does not appear'to differ essentially from that of New 
England specimens of similar size. 

The more usual form of the orifice of the dorsal tubercle is a U 
or horseshoe-shape, with one horn curved inward and posteriorly, 
alongside the other, but not spirally coiled. Considerably more 
complex forms occur, as is also the case in the true partita. 

The reproductive organs are similar, but the testes are fewer and 
often are not branched at all, but merely simple elongated bodies. 

This form was found in many localities about the islands and on 
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the reefn, attached to atones and corals. It is nowhere very abund- 
ant, nor did 1 over find many iwdividuab growing tovcetlier or near 
togetlier. Among the jdaces where it was obtained were Coney and 
Long Bird Islands^ SonieiHct Island, Harrington Sound, and Water- 
loo, C’astle Harbor. One apecnnen was obtained at Hungry Bay. 

OenuH Halocsmthia Veirill, 1879. (Cynthia Savigny. 181(t) 

Body sessile or very nearly ho, Hoinetiines incrusted with sand. 
Both apertures 1-lobed. 

Tent coriaceouH, rarely cartilaghions, no s]»iculeft. 

Branchial sac with <1 or more longitudinal folds on each side. Ten- 
tacles c*ompound. Dorsal lamina a continuous but sometimes lootbed 
membrane, or it may be provided w’lth a series of languets. 

Intestine on left side forming a rather wdde loop. 

Rejiroductive organs developed on both sides. 

Halocynthia ruhrilabia Vcrrill. 

Hafocynthia rHhriln(>ia Verrlll, Actdltious to the Tunicata and MoUuflcoid**a 
of the Bermudas, Trans. Conn. Acad. Sid., vol. x, p, 589, ftg. 7, 1900. 

PLA.TK LVI. FiauRK 83. Plate LVII. Fioures 83 and 90. Plate LXII. 

Figure 188. Plate LXIV. Fioures 150 and loS. 

Body swollen, oblong or ovate, usually longer than high, attached 
by the entire ventral surface or by a larger or smaller area near the 
posterior end which may bo produced into a rudimentary j)edunoh‘. 
Siphons of variable length, widely separated, the branchial generally 
longer than the atrial. 

Size 35 to 50*®’** long, 25 to 30*®"* high, 20 to 25“”" wide. 

Test thick and firm (in many specimens remarkably so), deeply 
and iiTOgularly wrinkled, in largo specimens often so covered with 
extraneous matter that its reddish color shows only faintly. Aper- 
tures similar, 4-lobed, the test about them roughly nodulose or w arty. 

Mantle very muscular, especially on the right side; the muscle 
bands, of which the longitudinal arc the most conspicuous, form a 
rather irregular, close, opaque network. Many oblique as well as 
transverse bands occur also. The mantle is yellow wdth a reddish 
tinge, usually becoming bright red on the siphons. 

Tentacles all simply pinnate, about 20 in number and of various 
siaes; the larger ones number about a dozen and are thick, tapering to 
a point and provided with a row of simple pinnte along each side. 
Dorsal tubercle U-shaped, with more or less spirally coiled horns, 
which may be both incurved or both curved to the right or left. 
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The branchial aac has 6 wide folds on each side separated by nar* 
row interspaces on which there are but four or ii\e internal longitn- 
dinal bars. There are, however, about 7 or 8 bars on the spaces eawh 
side of the endostyle and dorsal lamina. The bars are wide and 
flattened and placed near together, being separated by only four or 
five stigmata in the spaces between the folds and by a less number 
on the folds. Between the base and summit of the folds there are 
sometimes as many as 14 or 15 bars. The stigmata are short and 
rather wide. 

The transverse vessels are mostly of about the same siae with on 
occasional much larger one. In addition there are the usual fine ves- 
sels which cross the middle of the stigmata. There is often much 
red pigment on the vessels of the sac. The dorsal lamina is provided 
with a series of slender tentacle-like languets. 

Prof. Verrill states that the anus has a^nt 1 2 lobes. This is not of 
value as a specifio character. One specimen had but 4 barely percep- 
tible lobes. The intestine forms a broad loop. The stomach is but 
little enlarged and is partly covered by the large greenish hepatic 
gland which lies dorsal to it. 

The reproductive glands are irregularly lobulated or foliated 
bodies arranged along each side of the genital ducts. When much 
enlarged they are so crowded that their serial arrangement is not 
very appaient. On the loft side one series of the glands lies within 
the intestinal loop. Another set lies along the dorsal side of the 
intestine, the duct following close along the intestine and the glands 
lying only along one side of it, while in the oase of those which lie 
within the loop, as well as the single set which is present on the right 
side of the body, they lie on each side of the duct. 

This appears to be the oommonest member of the family at Ber- 
muda, at least in shallow water, where it is found adheiing to stones, 
shells, corals, etc. 

Baloi^iitlda riisaana (Tnmstedt) var. mnsllia, nov. 

Plan LVI. Fiooaa 84. ftara LVll. ftomus 88 sad 87. 

Plats IJCHJ. Fmtnof l 4 l. 

In addition to rubrikAia tbere is another species of the genus 
found at Bermada, but it is maoh less common. It was only poorly 
represented by one or two snudl qpeclmeas in Prof, V'errill’s colleo- 
rion and be considered it identinl irith Tnmstedt’s Weet Indian 
speciee, C^thia Mii$ecma. In 1901, I obtained three good idned 
(^inoimeni, of which the largest measares 98*” by Hie others 
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were not much smaller. They were growing attached to stones 
along the shores of Coney Island and Long Bird Island. 

From these, though the material is too scanty to give a satisfactory 
idea of the individual variations which specimens of this species are 
likely to exhibit, I believe that the Bermuda form is sufficiently dif* 
fercmt from the West Indian one to justify its description, provi- 
sionally at loast, as a now variety. 

The body is ovate, slightly longer than deep, and decidedly com- 
pressed laterally, Tho test is not thick; it Is soft and flexible, light 
eolored, and would be translucent were it not for the dense coating 
of sand and shell fragments which cover not only the surface, but 
are move or less buried in the test substance. The area of attach- 
ment IS small. The siphons are wide apart in two specimens, in the 
other they are rather near together. They are rather short in all 
cases. The appearance of the animals is rather that of a Molgnla 
than one of the family to which they really belong. 

'Fhe mantle is thin and more or less transparent with weak mus- 
culature. In one specimen the tips of the siphons are pink. None 
of the other specimens show any red color on any part of the body. 

In ail these particulars the examples differ from Traustedt’s de- 
scription, in which the test is described as leatherly with a wrinkled 
surface, and the mantle musculature as very strong. 

There are about ^ dosen large tentacles beside some smaller ones. 
They differ greatly from those of JK rubrilabiay the largest ones 
being bipinnate (fig. 84). The dorsal tubercle, in the specimen in 
which I examined it, bad a U-shaped aperture with one horn incurved, 
but not sufficiently to form a spiral The dorsal lamina is provided 
with numerous tentacular languets. lliey begin a little way back 
from the anterior end, the lamina being plain for a little distance. 

As in the last described form, there are six branchial folds on each 
side. There are, however, fewer internal longitudinal bars (I counted 
only ten or eleven on one aide of one of the longest folds) and they 
are separated by 7 or 8 or even 9 stigmata in the meshes on the 
interspaces between the folds, instead of 4 or 5 as in iST ndtrilabia. 
The stigmata are also longer and narrower than in that species, but 
in other respects the branchial sac i*esembl6S that of /T. ruffrilabia. 

Hie intestinal loop is rather narrower than in that species and the 
repro4notiv6 organs differ, the gonads being spherical though 
arranged in a similar manner along each side of the genital ducts, 
wdth which they communicate by short branch ducts. There is only 
one series of reproductive organs on each idde. On the left side it 
lies within the intestinal loop. 
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Xicrooosmus Heller^ 1877. 

Distinguished from ffaloci/nthia hy the plain, untoothed dorsal 
lamina, and by the narrow intestinal loop. 

Microcosmiui miniatua Merrill. 

Microeo$ 7 Uus minkttns Verrill, Additiozu to thf* Tnni<?ata and Molluacoidea of 
the' Bermudas, Traua. Conn. Acad Sci., vol. x, p 500. 1900. 

Plate LVI. Fioube 79. Plate LVII. Fioures 91 and 95. Plate LXII. 

Fiovhss 199 and 180. Plate LXIV. Fioore 148. 

Test more or less completely red or dull orange^red oxtenially, 
rather thick and tough, somewhat cartilaginous. In adult specimens 
it is much wrinkled and raised (esj)eeially on the dorsal surface and 
about tbe apertures) into prominent ridges wdth sharp rough edge's. 
Young specimens are much smoother. 

The shape is ovate, more or less elongatt^d; the apertim»s art* widely 
8ej>arated. The attachment is by an area of considerable extent on 
the ventral side, generally near the posterior end. In externa! 
appearance this species closely resembles UalacyniMa ruhrilabta^ 
described above, but is usually colored more intensely and extensively 
red than that species, and the body is often somewhat more elon- 
gated. Internally the test is smooth and pearly and less deeply 
colored than on the outside. 

Hize of the largest specimen, 50 by 35 by 25*"®, 

Removed from the test, the animal is ovate with very widely sep- 
arated and divergent siphons of very variable sixe and length in 
different specimens, both four-lobed. The mantle, especially near the 
apertures, is more or less tinged with red. Its muscles, stronger on 
the dorsal part of the body, are gathered into very distinct and mod- 
erately thick bands, which for the most part cross each other nearly 
at right angles and form a rather open network, so that the internal 
organs are more or less distinctly visible through the mantle. 

The tentacles are bipinnately branched. There are about 6 or 10 
larger ones alternating with others of smaller size and between them 
are a variable number of sUH smaller ones. Even the smallest ate 
somewhat branched. The aperture of the dorsal tubercle had 
spirally incurved horns in the specimens examined. 

The number and arrangement of the folds of the branchial sac 
proved to be quite constant in a number of individuals of various sizes 
from about 15“® in length up to individuals of full size# There are 
niue folds on each side of the sac, but the last one (that nearest tbe 
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endostyle) usually reacheft only one-quarter or onc-third of the dis- 
tance back from the anterior end, and i« often so rudimentary that 
it is easily overlooked. It is apt to be smaller on the left than on 
the right side of the body. The eighth fold is generally fairly large 
and of full length. 

As a rule there are four or five internal longitudinal bars in the 
spaces between the folds and these are Hej)arated by from 5 to 8 
stigmata. Along one side of a fold, from the base to the summit, 
there may be a dozen bars (if the fold is a large one), and tin* num- 
ber of stigmata between them diminishes from about four near tbe 
base to three or two at the summit* The transverse vessels are 
numerous and rather stout, and the stigmata consequently are not 
very greatly elongated. There are various sizes of the transverse 
vessels but apparently no regular scheme in their arrangement 
The smallest ones usually cross the stigmata without interrupting 
them. The larger ones have more or less eonspieuous membranes 
attached to them. 

The intestinal loop is very long and narrow, and the two jmrtions 
lie in contact with each other for the greatt^r part of the distance. 
The two dark colored hepatic glands lie close against and partially 
covering the stomach. 

The reproductive organs consist of about four double clusters of 
follicles lying along and extending each side of a slender curved 
duct, which runs toward the atrial aperture. On the left side one 
group of follicles lies within the bend of the intestinal loo}», the 
others outside of and dorsal to it and anterior to the rectum. 

Fairly common on the reefs aud attached to the under side of 
stones along the shores. Collectc^d both in 1898 and 1901. 

This species is closely allied to the West Indian species Jf. luirie- 
g€Uu» Heller, which is also described and figureil in Traustedt’s (10) 
work on tbe West Indian Simple Aseidians. That species has from 8 
to 10 branchial folds, of which three are short and only reach a part 
of the distance toward the posterior end of the sac. According to 
Traustedt’s figure, it also has very large siphons, but this is a char- 
acter which varies not only in different individuals, but is largely 
dotermined by the state of contraction of the specimen, and would 
hardly serve to separate the species; while the differences in color 
are easily explained by tbe fact that Heller and Traustedt undoubt- 
edly WTbte their descriptions from faded alcoholic specimens. The 
condition of the branchial folds seems, therefore, to the chief dia- 
ttnguishing character. I have found this to be practically con- 
stant in a number of specimens of the present species. 
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Family AMIDlIBjB Hatdman^ 18 H 0 . 

Body usually sossile, rarely peduuoulated. Branchial apertui^ gen* 
erally H-lobed ; atrial generally 6-lobed. Test gelatinous or cartila- 
ginous, rarely cbitiuous or homy« 

Branchial sac without folds. Internal longitudinal bars present 
and usually papillated. Stigmata straight or curved. Tentacles 
simple. 

Alimentary canal on one side of the branchial sac, sometimcH 
extending posteriorly beyond it to a slight extent. 

Reproductive organs placed close against or within the intestinal 
loop. 

Genus Aaoidia Unn., 1767. 

Body attached, sessile, rarely pedunculated ; surface bare or 
incruBted with. sand. Branchial and atrial apertures placed far 
apart, usually 8-lobed and 6-iobed respectively. 

Test cartilaginous, membranous, or gelatinous, soft or hard, usually 
crowded with bladder-cells. 

Branchial sac sometimes minutely plicated. Stigmata straight. 
Internal longitudinal bars generally papillated. 

Dorsal lamina a continuous membrane, which may be provided 
with transverse ribs or with teeth. It is continued behind the oeso- 
phageal aperture. 

Alimentary canal and reproductive organs on the left side of the 
body. 

Aacidia atra Lesneur. 

Ajteidia atra Iiesueur, Bescrlptions of neveral new species of Ascidia, Jonm. 

Aoad. Nat. Sol. of Philadelphia, vol. iii, pt. 1, p. pi. i, fig. 2, 1828. 

A$ekUa nigra 8av.; Herdman, Frelim. Bep. ChallengeTi Proo. Boyal Soc. 

Sdinb., rol. ix, pp. 460 and 466, 1880. 

PhaUuMit atra lasneur ; Traustedt, TestiudiiAe Ascidiae Simplices, Aftiyk af 

Vidensk. Meddel. fra den naturh. Foren. i Kjobenhuvti, p. 22, pi. iv, 6g. 

6, and pi. v, 6g, 17, 1881. 

Ascidia nigra Sav«; Herdman, Bep. Yoy. Ohallenger (Zo61.^, vol. vl, part 

xvll, p. 210, 1882. 

AMcidia aUra Lesuenr ; Bluiter, Tunioiets xeouaillii dans la Mer des Auiiliea, 

etc., K4in. Boo. Zodl. de Franses vol^ 11^ p. 7^ 1808. 

Pi^tx LXtn. Ftotmes 188 and 180. 

a 

The body is only modemely elottgnted, with large, anteriorly 
"direoted aiphoDa which often hare more than the normal number of 
lobei to the apertures. It is usnall^ attached by the posterior end, 
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but sometimes by the left side. Its most conspicuous character is 
the abundant blue-black pigment which colors the test and many of 
the internal organs as well. In very young specimens the test is 
nearly colorless and transparent, but the dark pigment begins to 
appear while the individual is still very small. 

The largest specimen obtained at Bermuda measured about 
In the West Indies it attains a considerably larger size. 

ITie branchial sac taj>er8 posteriorly. The internal longitudinal 
bars are provided with curved papillw somewhat similar to those of 
A, curvaia Traustedt illustrated below, but rather longer and more 
curved. They have a naiTow membrane attached to the concave 
side. According to Traustedt the papillie are bifid at the extremity 
Tliis does not appear to be common in the Bermuda specimens. 
There are about five or six stigmata in a mesh, and the sac exhibits 
minute undulations or plications between the internal longitudinal 
bars. The transverse vessels alternate in size. In addition there are 
much thicker ones at intervals. 

ITie tentacles are numerous and slender, of 8i»veral sizes, arranged 
with some degree of regularity. The dorsal tubercle generally has a 
U-shaped opening 

This species is common on the reefs and at a little distance much 
resembles a kind of sjionge which abounds there. As already men- 
tioned, the individuals found were of small size compared to those 
0 (*curring in the West Indies. 

It is questionable whether this form is distinct from Phaihtsia 
nigra Savigny, a European and Red Sea species. As far as I am 
aware, the only distinction between the two is that the European 
form has small intermediate papillsB on the internal longitudinal bars, 
midway between the transverse vessels Both Traustedt and Sluiter 
mention their absence in tbe West Indian form, and 1 have failed to 
find them, even in the largest of the Bermuda specimens which I 
examined. 

Hardman (6), though aware of Traustedt’s observation, identifies 
the Bermuda form with Savigny’s species, and mentions intermediate 
papillie as present in parts of the branchial sac. He does not, how- 
ever, expressly state that he loitiid them in American specimens, and 
later may have changed his opinion, as in his Revised Classification 
of the Tunioata (7) he lists A. nigra Savigny and A. atra Lesueiir 
as difStinot species. PhaUueia vMacea Gkmld, from Bio Jauiero, 
Bmii, may ^ identical with this sjiecies.'*’ 

^ U. 8. Ssploritig Kn^psditlon, Hottusks and Shells, p. 495, fig. 610 
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Aacidia curvata Traantedt. 

AacUUn cxiimta Trattstedi, Veatindiske Aijcidifp Binjplifes, Aftryk af Videnak. 
Meddel. fra d^n naturh. Foren i Kjobenhavn, p. 25» pi. iv, tlga. 8, 9, aud 
10, and pi. V, dg. 19,1881. 

pLATic LVr. * FiocBttft 80, 81 and 82. Platk LXllI. Fiourbk 145and 146. 

The body ia much more elong«ited than in the* laat species and 
tapers gradually toward the (interior e»id. ]t is strongly flattened 
lateralh^ The atrial siphon is generally situated behind the middle 
of the body Both siphons are usually long and often turned to the 
right, the animal being generally attached by llu* entire left surface. 
Great variations in the external form of the body are common. Tlio 
largest specimen measures about 50”““ in length and half as much in 
a dorso- ventral direction. 

The test is greyish or practically colorless and transparent, soft 
and gelatinous, moderately thick on the right side but very thin and 
easily torn on the left side. Its suriace may he smooth and glossy, 
allowing much of the internal structure to he seen, or it may be 
wrinkled or in some cases so inerusted with sand and sholl fragments 
that nothing can be seen through it. The apertures generally have 
aboutThe number of lobes eharaeteristic of the genus, but they are 
not readily counted in the contacted state of the orifices. There 
are markings of light orange brown about the apertures in the living 
animal. 

The mantle is very delicate and transj>arent. On the right side 
there are numerous but very slender inusele-bandH, mostly transverse 
or only slightly oblique. They taper off and end soon after passing 
the median line on the dorsal and ventral surface, leaving the left 
side practically free from muscle bands excej^t the sphincter muscles 
of the siphons, which are composed of similar delicate bands placed 
close together. V^ery few longitudinal bands are present. 

The tentacles are mimerous and placed close together, slender and 
uniformly tapering, of several sizes. The dorsal tubercle is small, 
IT-shaped. 

The branchial sac extends for a long distance behind the msopha- 
geal opening. Its internal longitudinal bars are separated by 4 or 
5 stigmata ; 8 or 10 stigmata intervene between the dorsal lamina 
and the first bar on each side of it. In some places the transverse 
vessels are nearly equal in size, in other parts (especially in the pos- 
terior portion of the sac) they show more or less tendency to alter- 
nate in size. Very large vessels, such as are shown in Traustedt’s 
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figure, do not appear to be frequent. The papillae are rather stout, 
of moderate length and somewhat curved. Their ends are obtuse. 
Those opposite the smaller transverse vessels are smaller. These 
small transverse vessels are oeoasionally interrupted and rudimentary 
though the corresponding papilla* may be present and well developed. 

In most parts of the sac there is little or no sign of the undulation 
or ])1ioation common in this genus, the sac being almost flat, but 
individuals vary in this respect. On the whole the branchial sac is 
of a simple type Horizontal membranes are developed only on each 
side of the dorsal lamina and to a very slight degree on the adjacent 
parts of the sac. Elsewhere they are inconspicuous or wanting 
The dorsal lamina is often nearly plaiu*edged for most of its length. 
In other cases it is finely denticulated in the posterior portion of the 
body. 

The stoinacfa and intestine are proportionately small and form a 
very compact and short loop. The stomach has a few longitudinal 
folds and during life is of an orange color This color may also 
extend to part of the lateHtinal loop. 

TTiie reproductive organs lie between the stomach and intestine 
and the branchial sac. The duct follows the rectum and ends near 
the anal opening. 

This species was found at Coney Island, Long Bird Island, m 
Harrington Sound, at Somerset Island, and many other places, 
attached to stones, shells, etc. It is one of the commonest simple 
ascidians at Bermuda. Traustedt’s specimen (he appears to have 
had but one) was from St. Thomas, W. I. 
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EXPLANATION OP PLATES XLYIU-LZIV. 

The dgures showing entire zooids were in all cases drawn with the aid of a 
camera lueida, as far as the outlines of the body and the principal organs are 
concerned ; the smaller details were necessarily ftlled in without It* The mag* 
niftcalion of the figures of zoOids is uniform ; 82 diameters, except in the case 
of a few forms with sohids too large to admit of this. It is hoped that these 
Bgures will give a better conception of the relative sizes of the EObids than 
simple measurements, as the latter faU to give any Idea of the state of oontrao* 
tion the animal fs in. It has not been possible to get fully expanded specimens 
in the esse of most species, but the degree of contraction, of the thomx at least, 
may be judged by the course of the sndostyle, which is crooked os convoluted 
in the contracted state, but straight or nearly so when the aninsid is fully 
ekpaud^d* In all oases they have been repreeented as if transparent to show 
the internal structure. 
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The flgnreft showing spietsles are also (with the exception of those of Cyto- 
dyteu and Echinoelinum) drawn to a uniform scale, a magnification of 400 
diameters, and all were drawn with a camera lucida. In selecting spicules for 
Illustration, neither the largest nor the smallest, nor the extremes of variation 
in form to be found in the colony, were chosen, but a group was selected that 
would give a fair idea of the forms and sixes most oharaoteristio of the species 
or variety. 

In regard to the photographs of the simple asoidlans, it may not be out of 
place to say that all the Bermuda species vary endlessly in their external char- 
acters and shape, and the writer would caution against the l>cUef that even very 
great differences in these characters, from the specimens illusiraicsl, are neces- 
sarily indicative of difference in species. With the exception of a few (men- 
tioned in the descriptions of the figures), which were taken from living sjieci- 
mens by Mr. A. Hyatt Verrill, all the photographs were made from specimens 
preserved in formalin. 

I am indebted to Prof. A. £. Verrill for the nse of the photographs from 
which plate Ixiv and also figs. 188 and 189 were made. 

Plate XLVI. 

Figure 1 . — ClatfeUiva oblonga Herdman. Zobid containing embryos and larvae 
seen from the right side, x 19. Page 884 
Figure 2 . — Putiania mpsulatum n. sp. Zooid seen from the left side ; showing 
the arrangement of the mantle muscles, x 82 Page 841. 

Figure 8,— /J^oson«picfa( Verrill). ZotUd seen from the left side. x8. Page* 

m. 


Plate XLVII. 

Figure i.^JSoUfinasridia htrbiimfa Herdman. Young individual with no repro- 
ductive organs developed. Been from the left side, x 16. Page 888. 

Figure 5. — Uhodotona picta (Verrill). Bide view of thorax to show the arrange- 
ment of the muscle bands in the mantle, x 9. Page 885. 

Figure 6.— JESrtsinfltscicita tuvbfnata Herdman. Colony of adult individuals 
Two-thirds the natural size, i After Herdmau.) Page 888. 

Figure 7.— •Cfarefina oblonga Herdtusn. Colony of four individuals, the two on 
the left being expanded, the others contracted as usual in preserved speci- 
mens. X 9. Page 884. 

Figure %,^Berophora viridie Verrill. Individual seen from the left side, show- 
ing outline #f test and part of the branching stolen, x 82. Page 887. 

PlatU XLTin. 

Figure 9.— XKsfoma olivaoeum^ n. sp. Zooid seen from the left side. Showing 
the arrangement of the back pigment dots on the mantle (ohiefiy on the 
thorax), x 88, Musoulatuye of mantle not shown. Page 844. 

Figure etemwi, n. sp. Zodid seen from the left aide, containing 

large eggs and larvae* Showing muscle bands of matille. x82. Page 845. 

Figure oftseumfuni, n« sp. Zodid (much contracted) seen from the 

left side, x 88. Musoulatute of mantle not shown. Page 848. 
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Figure 18.— Cyrtody<e« e<otoc«ti«» n. sp, Za6id (much ooxitreeted) aeen from the 
left dorsal aspeot, containing two large eggs. Bectam containing pellets of 
undigested matter, x 88. Page 848. 

Figure 18,-^Cy9to<fyU$ violaeeuB. Small spicules which are scattered in the test. 
x40. Page 848. 

Figure 14. — OyntpdytBn violacBUB, Large spicides forming the capsules about 
the zoOids^ but occurring to some extent elaowhew^ in the test. x40. 
Page 848. 

Platk XLIX. 

Figure 15. — Dtstaplia bermiidensUf n. sp. Zo5id seen from the right side» 
showing the muscle bands of the mantle, x 82. i. #r»mtermediate trans* 
Terse vessel of branchial sac. Page 849 

Figure 16.— Z>is/oma coaivj?n(.wi, n. sp. Z(K)id seen from the left side, showing 
arrangement of brown pigment spots on the mantle. x82. Musculature 
of mantle not shown. Page 842. 

Figure 17 -^Cyxiodyies drcutchit Herdtnan. Zo6i(l seen from the left aide, x 88. 
Page 847. 

Figures 18 and 19, — DiatapHa fterniudewna^ n. sp. Colony of the flattened in- 
orustlng form showing the arrangement of the zooids. Ride and top view. 
X 2. Page 849. 


Plate L. 

Figure 20.— j4marowii4m bermudee^ n. Bp. ZoOid with short post-abdomen^ 
seen from the right side. Dorsal languets not represented in the figure. 
Ovary not developed, e c.== large ectoderm cells on the mantle. x88. 
Page 852. ^ 

Figure 21 -^Amaroucium esnle^ n. sp. Zodid seen from the left side containing 
a large embryo. Dorsal languets not represented, x 82. Page 854. 

Figure 22.-Symplegma viride Hardman. Colony, two^thirds the natural siae. 
(After Herdmon. ) Page 878. 

Figure 28.— A^tnoohMum vemUif n. sp. Entire colony incrusting a branching 
alga, showing distribution of ssodids and spicules, x 2^ Page 872. 

Figure 24.— iSthinochutem varritH. ZoOld seen from the left side. No repro- 
ductive organs developed, x 82. Page 872. 

Figure Hb.^JBchinooUnuni mrriUt Spicules from the test, x 225. Page 872. 

PlatuLI. , 

Figure 26.— Dfdsmnnnt lucidum, n, sp. Spicules, x 450, Page ft60. 

Figure 27.— Diefemnum aavignii Herdmaa. Spicules, x 450* Page 858. 

Figure T^.^DiAmnnum lucicHem, n. sp. Colony incrusting a branching <^ gf | 
showing distribution of soOids and (^icules. x 2. Page 860. 

Figure 29. — Dfdemnum porftet, n. sp. Bpicules. x480. Page 860. 

FigWfe 80*— D^demwwm ntroea Spicules. x450. Page 859. 

Figure 81.— XHdemnum n. sp. Spicule, x 450. Page 858. 

figure 82*— orbieuku^m, n. sp* ^piculee. x 450. Page 881. 

Figure 88.— Dfdfemmem porie##, n. tolM seen from the left side* x82. 

Page 880. 
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Flgnr« M.^lHdemnum atrocanum^ n. Zo6id seen from the right side. 
x83. Page 850. 

Figure 85 . — Didemnum savignii Herdman. Zo6id seen from the left side, x 82. 
Page 858. 

Figure 86. ^Dfciemnim Bolfdum, n. sp. Zo6id seen from the right side. x82. 
Page 858. 

Figure 87.--/>t*demunni lutHdmn^ n. sp. ZoOid seen from the left side. Ko 
reproductive organs developed, x 82. Page 860. 

Figure 88 . — DltUmnum orbU^ulatum, n. sp. Zooid seen from the left side. The 
female reproductive organs only are developed. x82. Page 861. 

Platk Lll. 

Figure 80. — Tjepforlinmn specwawnf var. nov. bermudeyise. Spicules. x450 
The smallest spicules were about the branchial oridoes. (See also Figure 
42.) Page 864. 

Figure 40 . — LtptocHfiwn albidum, var. lutttohm Verrill. From Vineyard Sound, 
Massachussetts. Spicnles. x450. (Introduced for comparison with the 
Bermuda forma.) Page 868. 

Figure 41 . — lAptoclinum atbidvm Verrill. From the Bay of Fundy. Spicules. 
X 450. (Introduced for Qomi>arison.) Page 868. 

Figure 42. fjeptoclinum np^eionum var. nov. bgnnudense. Spicules ( x 450) from 
a different colony from figure 80, showing forms with blunt and broken 
points. Page 864. 

Figrures 48 and $peoio»um var. nov. hamiUmi. Spicules from 

two different colonies, x 450. (See also figure 47.) Page 865. 

Figure 45.— /ycpfocKn-wni sperfosttm, var. nov. pofliefi. Spicules. x450. (The 
small spicules in the right hand part of the figure were in small groups 
alongside the bodies of the zoOids, not scattered among the other spicules.) 
Page 864^ 

Figure 46.— X^foc/tnunt ^eciagum, var. nov. avutilobatunif Spicnles. x450. 
Page 865. 

Figure 47 . — hepbotlinum speoio^iim, var. nov. hatniltoni. Spicules ( x 450) with 
thicker points than shown in figures 48 and 44. Page 865. 

Figure 48.— irpccictfum, var. nov. /romit rat*. Spicules. x450. Page 

866 . 

Figure 49.— Laptoc^ffium gpeciosum^ var. nov. hatTingfonenw. Spicules, x 450. 
Page 865. 

Figure 50.— Lepfoc/inum tipeoiowum, rar. nov. bermndenne, Zo6id seen from U^ft 
side. xfig. Page 864. 

Figure 51.— X^foc(fnui»i apecfosuiu, var. nov. harringtgnenae. ZoOid from the 
same colony at the spicules shown in figure 49. x $2. Page 865. 

Figure 52. — L^twHnum i^ecfoeum, var. nov. acuif(o5afum. ZoOid from the 
same oolonj as tbs spicules shown in figure 46. x 82. Page 805. 

* Platb Ull. 

Figure 58.— Boiryllcfcfes nfgrutn^ var. nov. coneolcr, ZoOid seen from the right 
side. The male reproductive organs only are developed on the right side. 
Oh the left side a large egg is present just anterior to the testes, x 82. 
PUga 878. 
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Figure ^.•^Botrylloides nigrum Hardman. Zotttd aaen from the right aide. 
No reprodnotive organa developed. Page 874. 

Figure 65 . — Botrylloides nigrum ^ var. nov. pkmum. Zo6id aeen from above 
(from the doraal aide), x 33. Page 877. 

Figure 56 . — JHploioma n. ap. Zooid aeeu from the left aide. 

x82. Page 870. 

Figure 57. — IHplottomoid^ fragile^ n. sp. Zo6id seen from the left aide, fully 
expanded, x 82. Page 870. 

"PigntB ^,^lHplo9omoid^H fragile. Spiottlea. x450. Page 870. 

Figure 59. — Viplo$oma lacUum^ n, ap. Zooid seen from the left aide. x82. 
Page 369. 

Figure 60 . — Viplosoma mncdonaUU Herdman. ZoOid aeen from the left aide. 
Bectum containing pellets of undigested material, x 82. Page 868. 

Platb LIV. 

Figure 61 . — MichaeUenia HnHa^ n. sp, Zo5id seen from the right side, Ibe 
outline about it is that of the mantle^ not the teat. To aimplify the figurt^ 
the intemul longitudinal bars of the branchial sac are not indicated. (Bee 
figure 68.) x24. af. 6i.=r.atrial tentacle. Page 881. 

Figure ^^.^Polynyncmton amethynUum^ n. ap. Zooid aeen from the left aide, 
ahowing the mnacle bands in the mantle, x 82. Page 866. 

Figure 68.— Micho^/aaHf'a tineta^ n. sp. Part of the endostyle and two of the 
folds of the branchial sac. Showing internal longitudinal bars. x48. 
Page 881 , 

Figure 64,— fblj/«yncra(on amtihy$irum^ n. ap. Spicules, x 450. (See also 
figure 67.) Page 866, 

Figure 65. — Ptdy^yncraion amethyttU>um , Upper surface of part of a colony 
including the branchial orifices of two zoiHds. Showing the distribution of 
the spicules, which are confined to the upper surface of the colony, x 16. 
Page 866. 

Figure 60 , — Polysyncraton aincihysUum, Zo5id seen from the anterior end, 
containing a large egg ; ahowing displacement of the coils of the vas 
deferexis due to the enormous development of the egg, which has reached its 
full size. X 82. Pago 866. 

Figure 67 . — PolysyncratAm am4ithy9t€Ufn. Spicules from a colony in which th^ 
average of smaller and more uniform size than tboas shown in figure 64. 
X 450. Page 866, 

Figure 68.— Dfandroctirpo botryllop$i$^ n, ap. Zo6id aeen somewhat obliquely 
from the right side. (The reproductive organs of the left dde are Indi- 
cated in outline.) This individual is less compressed dorso-ventrally than 
is usually the case. x82. Page 888. 

Platb LV. * 

Figure 69.-d«vrla partitn (Stlmpsou), from Wood’s Holt, Maes. Pe|ft of the 
branchial sac from near the middle of, the body eiateudlnig from tl^e 
endostyle to the dorsal lamina. xlO. {Intjroduoed for ompavispn with 
the Bermuda form.) Taken from the specimen shown In figure 77. Page 
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Figure 70.— /iftyeia partita^ var. nov. heitnudtnsU. Part of the branchial sac 
from near the middle of the body extending from the endostyle to the 
dorsal lamina. xlO. (Taken from the specimen shown in fignre 72.) 
Page 888. 

Figures 71 to 75 inclusiTe.— *S7j/eto partita^ var. nov. bemiudensiB, Five indi- 
viduals, showing the outlines of the body when removed from the test, the 
alimentary canal and the reproductive organs of the left and right sides. 
xtX. Page 888. 


Plats LVI. 

Figures 76, 77 and 78 . — Styelu partita (Stimpson) from Wood’s Hole, Mass. 
Three Individ nals, showing the outlines of the body when removed from 
the test, the alimentary canal and the reproductive organs of the left and 
right sides. Page 889. 

Figure 79 . — MtcrocoBmus miniatus VerrilL Tentacle, x about 36. Page 896. 

Figure 80. — .4«cidi/i canxito Traustedt. Small part of the branchial sac show- 
ing part of the dorsal lamina. From the posterior part of the body, x 40 
(h. ni.:r horizontal membrane of transverse vessel.) Page 400. 

Figure 81 , — Ascidta rurmta Traustedt. Small individual seen fnmi the right 
side showing the outline of the test and the muscle bands of tbe mantle , 
also tbe papillae of the branchial sac. The alimentary canal and repro- 
ductive organs, situated on the left side, are visible through the transparent 
tissues. X 4. Page 400. 

Figure 82. — A»cidia curvata Traustedt. Anterior end of the dorsal lamina and 
adjacent part of the branchial sac, dorsal tuliercle and i*art of the tentacles. 
X 20. (h, /H.=:horizontal membrane of transveive vessel.) Page 400 

Figure HS,^Haiocynthia I'ubrilabia Verrill. Tentacle, x about 36. Page 893. 

Figure 84.— Hiacatia (Traustedt), var, nov. muntta. Tentacle 
X about 36. Page 894. 


Plate LVII. 

Figure 85, -^tialocynthia riitteana^ var. nov. munita. Small piece of the branch- 
ial sac from one of the spaces l>etween two folds near the middle of tbe 
body, X 24. Page 894, 

Fignre 86.— Hafoovuiftfa rubritabia Veirill. Outline of individual (removed 
from the test) showing alimentary and reproductive organs of both sides. 
xty^. Page 893. 

Figure 87.— rii»eana var. nov. munita. Outline of individual 
(removed from the test) showing alimentary and reproductive organs of both 
sides. xl%. Page 894. 

Figures 88 and 89.— iVgoatipa obUoia Traustedt. Two polycarps. The ovaries 
are not fully ripe, and tbe eggs and ovaries themselves are small, x 32. 
Fsge886. 

Figure 90.— JThiocgathiei nthrihi&ia Verrill. Small piece of the branchial sac 
from <me of the spaces between two folds near the middle of the body. 
xM. Page898. 
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Figure 91. ~*ilficrocomi 4 « miniaiu$ Verrill. Ontline of indirldu^l (i!«moTed 
from the test) showing alimentary and reproductive organs of both sides. 
Two-thirds the natural else. Page 899. 

Figures 92, 98 and H.^Poltfcarpa ohtecta Traustedt Outlines of three 
individuals (removed from the test), showing alim«mtary and reproductive 
organs of both sides. Two-thirds the natural size. Page 889. 

Figure 95 . — MicrocosmuB mi'ntatus Verrill. Small piece of the branchial sac 
from one of the spaces between two folds near the middle of the body. 
x24. Page 896. 


Plat* LVIJI. 

Photographs of colonies of Compound Ascidians ; all natural siae. 

Figure 96 . — Amarowium bemvdct, n. sp. Three colonies seen from the side. 
Page 852. 

Figure 97.— AmojotiWum b^rmudmy n. sp. Colony seen from above. Page 852. 

Figure 98. — Aeiaroucmm tx%U, n. sp. Two colonies seen from above. Page 
854. 

Figures 99 and 100 . — Cystodytes dra»chh Herdman. Colony seen from above. 
Page 847. . 

Figure 101,— Cystodvfcs dra$chu Herdman. Colony see from the side. A 
portion is cut away, showing the white calcareous oapfi^es surrounding 
the asoOids. Page 847. 

Figure 102.— amethy^Utm, n. sp. Colony attached to a piece of 
sponge. Seen from above. Showing the characteristic distribution of the 
spicules on the surface of the colony. Page 866. 

Figure 108,— Z)ii)(o«oina atropunotatum, n. sp. Cdlony attached to a fragment 
of coral {PtnHiea), The same specimen is shown enlarged in figure 187, 
Page 870. 

Figure 104 ccnrea?w»n, n. sp. Colony (sectioned) sesfu from above and 

from one side, showing the out surface. Page 842. 

Figures 105 and 106.— Histonm obacuratunif n. sp. Two colonies seen from 
above. Page 848, 

Figure 107.— Disfoma capsuiattim, n, sp. Two colonies seen from above. Paire 
841. 

Plat* UX. 

Photographs of colonies of Compound Ascidians ; all natural sise. 

Figure 108.— bnrmudentUt, u. sp. Flet toorustlng seen from 

ebore. Page 849. 

Figure 109.— AfieftMlsenla tincta, n. ap. Colony seen from aWe. Page 881. 

Figure 110.— ^frvUoide* nfjrrum Herainan, rar. nov. ptonum. Colony Inomst- 
Ing a pleee of limestone. Page 877. 

Figure 111, DUtaplia bertmiUn»l$, n. ap. A capitate and m irregnlarly 
bmnuting colony, the former seen from the aide, the latter from above. 
Page 849. 

Fignte 118.— XKdsmnum tavignii Herdman. Colony seen from above. (A 
piece baa been removed.) Page 888. 
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Fignre tl8. ^Dinioma oHvaceum^ n. sp. Group of heads eeeu from above. Page 
844. 

Figure 114.--*/Xd0mnuin afrocanum, n. »p. Colony eeen from above. Page 859. 

Figtiro 115— ZKofemauin poritea^ n. sp. Colony inoruating a oalcareoua alga. 
Page 860. 

Figure 116. — Betetnaaei^ia turbinata Herdman. Group of young individuala, 
oonnected by stolons. Page 888. 

Figure 117. — Diatoma clarum^ n. sp. Colony seen from above. Page 845. 

Figure 118. rontvoncm, n. sp. Small colony seen from above. Page 

848. 

Figure lld.^lJidemnum Bolidum^ n. «p. Entire colony. Page 858. 

Figure 180 and 181. — Diandrocarpa hotryllopttU^ n. ap. Showing the api)earance 
of preserved specimens in which the sobids are much contracted. Page 888. 


Plats LX. 

Figure 182. — lihodozona p{4sia (Verrill). Colony attached to a gorgonian. 
About three-fourths the natural size. Page 885. 

Figure 128.— i>i^iHf/roc«rpa MrylUtpaiz^ n. sp. Photograph from a living colony 
growing on a piece of limestone. Owing to the transparency of the test, 
the limits of the colony are visible only by the row of white pigmented 
end-bulbs of the test vessels, these being developed chiefly at the margin of 
the colony. The apertures of the zootds are mmtly expanded, the atrial 
being the largest. The branchial apertures are also distinguished by the 
larger amount of white pigment about them. Enlarged between two and 
three times. Page 888. 

Fignre 124. — IHphzoma maodonaldi Herdmon. Fragment of a colony. x8. 
Page 868. 


Plat® LXI. 

Figure 125.— Botrp//oufe« nigrmm Herdman. Photograph of the surface of a 
rock on which two* different color varieties of this species are growing. 
The prevailing color of the elongated colony cm the right is purple, with 
white markings. Of the small colonies on the left, it is pale blue gray, 
with white markings. The photograph is from the living and expanded 
animals, enlargted nearly three times. Page 874. 

Fignre fmffiUSf u. sp. Fragment of a colony showing the 

upper surface. Kat. sIm. Page 370. 

Figure orNcmMum, n. sp. and Ltpto^Hnum wpzciotmm Herd- 

man, var. noT. Photograph from living colonies enlarged nearly 

three dmes. The common oloacal aperture of the JHdeninum is beside the 
letter One of the cloaoal apertures of the Ltptoolinum is beside the 
letterb. Pagea 861 and 866. 

Figure 189.— XKcieiiinum orbiduiafntiL Fragment of a colony taken from a 
pmaenred specimen. Enlargement same as last flgure to show the oontrao- 
Hm incident to preeertetloii. Page 801. 
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Plat* LXU. 

Figure 1^9,-^Miorocom/u§ miniatuB Verrill. Kat. siae. (See fig. ISl.) Page 
a96. 

Figure IZO.^Microetmfiui miniaiu$ VerrlU. Kat aiae Individual on which 
three kmda of compound anoidiaaa are growing, ae foliowa : above the letter 
a a zonid of Otavelina oblonga Herdman ; below b a colony of XHatapUa 
bermudtnsis; opposite c a colony of Lepioohnum specioaum Herdman var. 
bermudense. 

Figure 181 -Sficrocosmua mtniatuB Verrill, Animal (slightly enlarged) removed 
from the test. Same individual as figure 129. Page 896. 

Figure 182 — Leptoelinum »peoio9um Herdman, var. n hermudenss, Oolony 
(nat. size) which grew on a gorgonlan. (This is the largest Leptochnum 
colony in the collection.) Page 864. 

Figure 188 — Halocynthia riUHlahia Vcnrrill. Rathei small Individual, natural 
size. Page 898. 

Figure 184 — J^eptoolinum BpseioBum Herdman, var nov. hermudenBB. Small 
oolony, natural size. Page 864 

Figure 185. -^LeptocUnum BpBoioiunt Herdman, var. nov hamiltonu Nat size 
Page 865. 

Figure 186 -^LepUniUnum BpecioBum Herdman, var, nov, Botner${ Nat. size 
Page 866. 

Figure 187 -^DiploBoma ain>pvkneiat%m^ n sp. Colony momsting a piece of 
coral (JFbrtfes). The test Is very transparent and the black-pigmented 
abdomens of the zofiids are the most conspicuous feature. x8. (This 
specimen is shown natural size in figure 108.) Page 870. 

PuiT* Lxm. 

Figure 188.—A«ctdia atra Lesueur. Natural sisje. Page 898. 

Figure 189 — Asddio atra Lesueur. Animal removed from the test, seen from 
the left side, somewhat enlarged. Page 898 

Figure 140 ^Polycarpa obteeta Traustedt. Seen from right side Natural size 
Page 886. 

Figure 141.— riUeana (Traustedt), var. nov. muntta. Natural size 
Page 894. 

Figures 142 and 148.— partita (Stimpson), var. nov. bermwiBnBiB Natu- 
ral size. Page 888 

Figure 144.— fbiycai-pa obteeta Traustedt. Smaller specimen seen from the 
right side. Natural size. Page 886. 

Figures 145 and 146.— Afcidia ourvota Traustedt. Natural size. Page 400. 


Platb LXIV. 

Figure 147.— Sevalu partita (Stimpsofi) from Wood's Hole, Hassaohusetts. Part 
of ^e branchial sac showing two folds, x 15. Page 089. 

Figure 148.— Iffcroooswus mintotus VerrlU. Bemoved from the test and out 
transversely to show the branchial folds. Slightly enlaiged. Page 898. 
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Figure 149,^Stpela partita (Stimpeou). Part of tbe branchial sac of the speci- 
men shown in figure 147, more highly magnified. Page B80 

Figure ifiO, ‘^ffalocynthia rtibrildfAa Verrill. Animal removed from the test, 
seen from the left side. Showing tbe muscle bands of the mantle, x 
about 1^. Page 898. 

Figure ISh-^Myoarpa obtecta Traustedt. Small piece of the branchial sac 
(showing two internal longitudinal bars) from one of the spaces between 
two folds near the middle of the sac x 80 Page 886. 

Figure lb2,-^Halocynthia rubnlabM YerrUl. Specimen cut transversely. 
Slightly enlarged. Page 898 

Figure 163.— jFbiycafTKi o6tecta Traustedt. Small piece of the mantle showing 
longitudinal, transverse and oblique muscle bands, x about 80. Page 880. 
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ABBBEVUTIONS 

[For explanation of any other abbreviationa, nee deeoription of fl^re.] 


at atrial apeitnre. 

br branchial apcHure 

d. L dorsal lamina. 

d Ig dorsal langnet 

d. t dorsal tubercle. 

em embryo 
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fd fold. 

R ganglion. 

g. 0 gastric codcxun. 

h heart 

b. g hepatic gland. 

in intestine. 
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Ig langnet. 

Ir larva. 
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X. — Thk Bxbuuoa Ihlandh : their Scenery, Climate, Pboditc- 
TION8, Physioobapht, N atcral History, and Qeoloot ; with 
Sketches of their Early History and the Ciianubs Dce 
TO Maw.* * * § 

By Addison E. Vebbill. 

In the preparation of the following descriptive account of the Ber- 
muila Islands, 1 have aimed to provide a work that may meet most of 
the needs of large numbers of persons who go to the islands annually 
for health, pleasure, or study, and who may wish to learn as much as 
possible almut the islands and their principal productions, without 
being obliged to consult a library, or burden themselvra with many 
books.! 

At the same time 1 have tried to make it so comprehensive and 
accurate, both as to text and illustrations, that it may sen'c as a 
standard reference book for students and libraries generally, in 
respect to the various subjects treated, though many of them are 
here necessarily treated rather briefly. 

In regard to the Marine ZoOlogy, which is a > cry extensive subject, 
requiring hundreds of additional illustrations, the rather brief and 
general accounts here included are intended to be in a popular form, 
and to illustrate the more conspicuous and imfiortant species, such as 
visitors arc likely to moot with and wish to know about. But I do 
not intend to give here complete lists of the species in any of the 
latger groups, for that would require a large volume.^ 

Much fuller accounts of the Marine Zoology will be provided in a 
series of monographs now being prepared by the author and others. 
Some of these have already been published, and others arc nearly 
ready for the pree8.§ 

The observations and collections on which this work is based were 
ohiefly made during two expeditions to the Bermuda|i : one made in 
the spring of when I was aocom{>anied by three students from 

* Oopjrright t«09, by A. B. Vsrrill. 

f It sbemid be understood that most of tbs ftsbes and otbw marine aulmalB 
and mueb of the vagetation an Idsnttoal with those of the Bahamas, Porto 
Btoo, and other Wsst Indian Islands, so that this work will also be useful in 
any of tbsss islands. 

j: The total number of msclBs speolee now known is over lOOO. Of fishes 
ttisw an about tOO speotss. 

§ Sss dm Blhltognphy at the end of this work. 
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the Sheffield Scientific School of Yale University, vis. Messrs. C. M. 
Cook, Jr., Clarence S. Verrill, and Win. E. Porter, who did most excel- 
lent and valuable work in helping me to gather very large collections; 
and another expedition, made in the spring of 1901, with my son, A. 
Hyatt Veinll, who not only made large collections, but also made 
numerous colored drawings of the soft-bodied marine forms, and 
about 200 excellent photographs, both geological and xodlogical, 
including numerous photographs of living animals beneath the water, 
and of living birds in their natural haunts. For a short time we 
were joined by Dr. W. O. Van Name, who devoted himself mainly 
to the Timicata, and has since published a monograph of them 

Besides the two large collections, made by myself and parties, I 
have had for study, during many years, collections made by Messrs. 
J Matthew Jones, G. Brown Goode, and others. 

For historical subjects, I have consulted numerous works, ♦ and 
have quoted verbatim from some of them, when it seemed desirable 
to preserve the exact wording and quaint spelling of the early writers. 
The Memorials of Bermuda, by Governor Lefroy, 2 volumes, 1877, 
is by far the most Important work for the early history of the islands, 
and I have quoted from it freely. 

In some respects the Bermuda Islands are almost unique. Very 
few other islands, of similar size and situated in a favorable climate, 
were destitute of aborigines when discovered by Europeans. Appar- 
ently man had never set foot on the Bermudas until they were 
discovered by the Spaniards, about 1510. The number of species of 
land animals and plants peculiar to the Bermudas is Unusually small 
for islands of this character. No other islands sitnated so far from 
the equator are surrounded by living coral-reefs, and the hills of 
drifted and hardened shell -sand are unusually high for such a 
formation. 

The outer ^reefs, with their enclosed lagoons, resemble the coral 
islands or atolls of the Pacificf but they are not of the same nature, 
They are the eroded remains of limestone islands, once of large size 
and considerable height, like those still left, but much larger. They 
may, therefore, be called pseudatoUs. 

During recent years these islands have been much visited by 
Americans, during the winter and spring months, either for health or 
pleasure, or both. This is partly due to the foot that they have 
become much better known than formerly, and perhaps still mere to 

♦ For the tiUss pf the more important historical works, see tha mtffiogmphy, 
at the end ot this work. 
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the greater facilitieg for reaching the islande and the excellent hotels 
now established there.* At present about three thousand Americans 
visit the islands every winter, and the number is rapidly increasing. 

The smooth and romantic roads are ideal places for driving and 
cycling. The transparent waters of the nearly enclosed harbors 
and bays afford excellent ])laces for boating, yachting, and fishing. 
The beautiful views available for artists are endless, but the glorious 
colors of the waters and sky are beyond the dreams of art. 

Many visitors to the islands are naturally more or less interested 
in the unfamiliar or novel character of the subtropical vegetation ; 
in the unusual forms of animal life abounding in the sea, or on the 
coral reefs ; and in the strange geological phenomena, as displayed 
in the curiously eroded cliffs and pinnacles of the shores ; in the 
grottoes and caverns hung with huge stalactites, and with clear blue 
sea-water beneath ; in the curious limestone formations, seen even in 
the deep cuts made for the highways ; and in the ever moving sand- 
dunes, composed of wind-drifted white shell-sand. Many other 
unusual effects are due to the peculiar structure of the islands, where 
the only rock is limestone, made from corals and shells, and the only 
soil is an insipluble residue left after the decomposition of this lime- 
stone, but yet sufficiently abundant and fertile to support luxuriant 
vegetation. 

The association of some of the localities with the poems of Thomas 
Moore, who resided here four months in is a source of interest 
to many visitors. Those who are historically inclined can also find 
mnob of intet*est in connection with the ruined forts on the distant 
uninhabited islands and in the antiquated buildings at St. George’s 
and elsewhere, as well as in the ancient records of the colony. 

Many professional naturalists and scientific students visit the 
islands, because they are so favorably situated for the study of trop- 
ical and subtropical life, and especially because the facilities for 
studying living reef-corals and the various forms of life associated 
with them on the coral reefs are here exceptionally favorable, and the 
climate is agreeable and more healthy than on most tropical and sub- 
tropical isUnds. The people are also very hospitable and kindly 
disposed toward scientific visitors. 

Bright colored tropical fishes can also be easily procured here, and 
many have been taken hence to New York, to stock tlie [>ublic 
aquarium in the old Castle Garden. 

* dMianee from New York is 675 nautical miles, and the passenger 
itsaqiers of the Quebec line tmnally i^ake the trip in fifty to sixty hours. 
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Many of these 6shes take the hook readily^ and afford excellent 
sport for those who are fond of soa-fisbing. Among those that are 
most esteemed for the table are the Oreen Angel-fishes^ Rookfishes, 
sometimes of great size, Groupers, Grunts of several kinds. Snappers, 
Bonito, Guelly, Hogfish, Amberfish, Gogglers, and many other. 

Pitrt /. — General Descriptions of the Scenet^^ Climate^ Harbors, 
Waters, Vegetation, Birds, Roads, Historical Localities, Ruined 
Forts, etc. 

These islands are situated east of the mam current of the Gulf 
Stream, but yet so near it that theii shores are always bathed in the 
pure blue, warm Gulf Stream water, and for this reason the climate 
is remarkably equable for this latitude. Frost is jiractioally 
unknown, though light frosts have occurred a very few times, at 
Jong intervals. Temperatures slightly below 60® F. are not infre- 
quent in winter. 

Tlie winter months and March are cool, the average temperature 
being from 69.6® to 60.6® F. and there are many chilly, windy, and 
rainy days, especially with northerly winds, when one needs thick 
clothing out of doors, and artificial heat within. Indeed, many vis- 
itors from the north find it much cooler than they had expected, and 
are disappointed in not being able to wear thin clothes sdl the time. 
It is not well to trust in this case too much to the poetic descriptions 
of enthusiasts. Persons in feeble health should always secure rooms 
that can be heated when necessary and should have woolen clothing. 
April and May, and the first half of June, are the most delightful 
months. In midsummer the air becomes very moist and sultry, but 
not very hot, seldom exceeding 87® P. The climate will be more 
fully disouBsed in a later chapter.* 

The Bermudas are nearly due east of Charleston, S. C., and 676 
nautical miles from Cape Hatteras, which is the nearest land. From 

* The following lines, from a beautiful poem of Tbomas Moore, would indi- 
cate a warmer climate than actually exists fliere, especially at the season when 
he wrote, for he was in Bermuda only from Januaiy to the 6th of May 
No, ne’er did the wave in its element steep 
An island of lovelier charms ; 

It blooms in the giant embrace of the deep, 

Like Hebe in Hercules’ arms. 

The bhish of your bowers is light to the eye, 

And their melody balm to the ear ; 

Bht the fleiy planet of day is too high. 

And the Snow Spirit never comes liere,” 
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Cape Sable^ Nova Scotia, they are distant 075 nautical miles, south; 
and 830 miles north from Porto Rico, so that they offer a nearly 
midway resting place for many docks of migratory birds that ordi* 
narily fly directly from Nova Scotia to the West Indies, These 
migratory birds have doubtless brought the seeds of many plants to 
the islands. 

The visible islands form a somewhat book-shaped group with the 
concavity on the northern side, facing the great lagoon, and with the 
main axis running nearly northeast and southwest. The form of the 
dry land may be more accurately compared to a partially closed 



Figure Bermuda Besidenoe in winter; at Hamilton. 

bandy seen in profile, and with the thumb and nearly approximated 
finger-tips guarding the entrance to Great Sound and Hamilton 
Harbor, the latter lying in the axil of the thumb; and the Navy 
Yard at Ireland Island/ on the tip of the index finger, while the 
wrist is represented by the eastern part of the group. (Sec map, 
flg. M.) 

The diy land of the Mlandn amounts to only about 19^^ square 
miles, or about ia,3?8 acres. But the extensive submerged reefs 
and the enclosed lagoons and shoals cover an elUptioal area of 
about 930 square miles, all of which was onoe dry land. Most 

-Indmid Island ess bsst bs tsaohed by a sataU fsrry boat that nms aoross 
Aott BamlUon. 

Taam. Oomt. ▲oan., Vot. ZI. 


87 


Apbil, 1909. 
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of the larger iftlatidB are connected by bridges and the great cause* 
way, so that one can drive the entire length of the group, which is 
about 22 miles, iollowing the road* 

There is only one ship-channel by which \esMcls of any considera- 
ble size can pass through the reefs ami ciitei the anchorages of the 
north side, or the harbor of Uarnilton. Tin* harbor of 8t. (tcurge’s 
and Castle Harboi are entered from the south side, but the channels 
are not deep enough for very large vesHcIs, although the principal 
one was blasted out, over the bar, to thi‘ depth of 10 feet, about 15 
years ago, and efforts have recently been made to deepen it to 22 or 
24 feet. 

The main ship-channel through the recis to the Navy Yard and to 
Hamilton Harbor is deep enough lor the largest naval vessels, but it 
is narrow and crooked, and although well buoyed, local pilots are 
required by the passenger steamers, and the jiassagc is not made at 
night. 

There are two good lighthouses. The largest is the Gibb’s Hill 
Light, near the western end of the main island. It is an iron tower* 
about 11 *7 feet high, situated on top of a hill 245 feet high, so that 
the total height is 302 feet. (See figure 2.) The powerful light can 



Figure 3.- Gibb’s Hill IJghtbouse, as seen from the sea, bearing N.E, by North. 


be seen at a distance of about 25 miles, from an elevation of 10 feet, 
or 30 miles from an elevation of 40 feet (Plate Ixv, fig. 2.) This 
was required on account of the extremely dangerous outer reefs, that 
often lie from 8 to 10 miles from the land, to the north and west. 
The other lighthouse is on St. Davld^s Island, at the eastern end of 
the group, and near the main ship*ohanneL 
It is well known that these islands, which were discovered about 
1510, by Juan de Bermudea, were greatly dreaded by the early 
navigators, and were regarded by some of them as the abode of 
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demons, on actjount of the hidden reefs, which made it very danger* 
OU8 to approach them, even at a great diRtanee, The early writers 
called them “ Devills Hands;” lands of Devills,” other 
similar names.^ 

Sir Walter Raleigh, in 1505, referred to the Bermudas in this 
way: ‘‘The rest of the linlies for ealnies and diseases very trouble* 
some, and the UeiTniulas a hellish sea for thunder and lightning and 
stormes.” 

This idea pre\ ailed up to about lOOO, when two successive ship- 
wrecks and the escape of the survivors led to more accurate descrip- 
tions of the islands ami reefs, and almost immediately to their settle- 
ment by the English. But it was many years after they were settled 
before a survey of the main ship-channel was made wMth sufficient 
accuracy to allow large vessels to enter with safety. Governor 
Murray, in 179H, rnadi* the tirst reliable survey and located the ship- 
channel, and the ancliorage inside, wliieh still bears bis name. 

For about ti;^o hundred years, or up to St. George’s was the 
capital, and its harbor was the principal one in use. There are 
several other smaller and shallower passages or “ cuts ” through the 
outer reefs, some of which are sometimes used by the smaller local 
vessels, but they are mostly crooked, and dangerous, except in pleas- 
ant weather. (See Part II, oh. 14, and map, fig. Elies Bay, at 
the western side of Somerset Island, was used as a harbor, to a 
considerable extent, in former times, the entrance being through 
Hogout Channel at the southwestern end of the Main Island. 

The water is usually so transparent that the reefs can easily be 
tw^en at a distance, even when covered by a considerable depth of 
water, for they appear like dark masses, against the wdiitt* shell -sand 
bottom of the sarronudiug deeper water. Their dark color is due 
to the luxuriant growth of brown sea- weeds (mostly Sarff(isifum)y 
corals, etc., with which their tops are always covered. Thus the 
navigation of the inner waters is rendered eomi>aratively easy and 
safe for small vessels, even where rtjefs abound. But there are large 

^Silvanus Jourdan, one the party shipwrecked here with Sir George 
Somers, in 1609, alluded to this superstition as follows • 

“ And hereby also, X hope to deliver the world from a foule and geiierall 
enroor : it being oounted of most, that they can be no habitation for Men, but 
rather given ov«r to Devils and wicked Spirits; whereas indeed wee Und them now 
by experience, to bee as hsbHable and commodious as most Countries of the same 
cUmate sod situation : insomuch as if the entrance into them were as eaaie as 
the place it selle is oontentlng, it had long ere this beene inhabited as well as 
Other llsodi/’ 
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areas of the lagoons that are entirely free of reefs. (See map, fig. 86.) 
These clear, sheltered waters are ideal places for yachting. With a 
small launch and a native pilot one could spend many delightful 
days cruising among the innumerable small and picturesque islands, 
and studying the structure and varied life of the curious reefs and 
“boilers”; but nearly all of our work was done with row-boats. 

The outer reefs, five to eight miles off the northern and western 
shores, present an almost unbroken barrier to the great seas. They 
are laid bare in many places at low tide, and other larger areas are 
then only covered by two or three feet of water, so that the seas 
break heavily upon them. 

After entering the great lagoon, through the main ship-channel, 
the steamers have to go nearly the whole length of the islands, along 
the north shore, not far from tiie land, and then make abrupt turns 
beyond Spanish Point and through narrow and crooked passages 
between the numerous small islands, to enter Hamilton Harbor, 
which is thus admirably protected by nature. 

Bermuda is an important British naval and military station, and 
many of the hills and small islands are surmounted by forts, new or 
old. Some of the early ones were built before 1628. These are now 
useless and in ruins, but some of the ruins arc very picturesque and 
curious. 

On Ireland Island, nearly opposite Hamilton Harbor, is the navy 
yard, with the fiimous great floating dry-dock,* the marine hospithl, 
and other public buildings. More or less of the English naval 
vessels can always be seen anchored near there, as welt as war vessels 
of other countries. 

The appearance of the landscape, along the eastern and northern 
parts of the islands, as one sees it from the steamer, is far from 
promising, and is, indeed, apt to be rather disappointing to stran- 
gers. For much of the land lying near the north shore was long 
ago entirely stripped of its originally dense forests of cedar and 
palmetto, and has become so dry and barren, by the washing away 
of most of the soil, that nothing will grow there, except scattered 

• A much larger new floating dry-dock has keen recently built in to 

take the place of the old one. It wm launehed on the Tyne, Feb. 8, 1W8. The 
new one is 546 fdrt long; 68hi feet high; 100 feet wide inside, or 136 feet 
over all, and it can lift s veseel weifdiing 15,600 tons, or if neoaiaary, 17,600 tona; 
walla 18 fset thick. It has about twice the oapaoi^ of the old one, Which waa 
built la 1668. The latter le 881 feet long ead 84 feet wide ioalde, with a 
power of 8,000 tone. 
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and stunted cedars, with a few hardy shrubs and wiry grasses. 
Ledges of gray limestone project through the thin soil, and most of 
this region looks desolate and barren, as seen from the steamer. 
Indeed, the northern hillsides of 8t. (George’s and the eastern end of 
the Main Island look as bleak and sterile as the poorest and most 
barren of the rocky sheep-pastures of New Kngland. The dwarfed 
Bermuda cedars look much like the red cedars of southern New 
England in barren situations. 

But the early writers all agree that St. George’s was at first heavily 
wooded with cedars and palmettoes, like nearly all the other islands 
having soil, including even the the small islets of much less elevation, 
many of which are still thickly covered with cedars. Probably the 
lack of cedars to stop the salt spray was the most important factor 
in causing this barrenness. For that purpose the cedar is well 
adapted, because its dense foliage is not M^ry sensitive to the poison- 
ous action of the salt spray and therefore it makes good windbreaks 
there. In this respect it is much like our red cedar and pitch-pine, 
which are often found on small islands and very near the shores. 
Indeed, many of the smaller Bermuda islets, of which there are 
more than a hundred, when covert^d with cedars closely resemble the 
small wooded islands along the shores of Is)ng Island Sound, as seen 
in passing. Some of the early settlers mentioned that ships could 
he in Gastle Harbor moored to the cedar trees on the islands. 

Governor Roger Wood, in a letter written in 1633, speaks of send- 
ing cedar planks as presents to his friends in England, and mentionH 
that some were 30 and 32 inches wide and 12 to 13 feet long. They 
were sawed out by hand. No cedar trees now existing there could 
fumisli planks approaching such sises. 

At that period the cedar wood was highly valued in England for 
choice furniture, on account of its fragrance, hardness, and rich 
colors, for mahogany was not yet in use. 

Legal restriotioiis were very early imposed (before 1022) against 
the reckless cutting of the cedars and palmettoes, on the ground that 
even at that time the land was becoming unproductive, for lack of 
the shelter given by the trees against the high winds. The poisonous 
quality of the salt spray and sea*foam that is often driven by the 
winds far inland over the hillsides, has great effect in keeping more 
luxuriant vegetation in check, for it kills the foliage of most plants 
oh which it lodges, unless at once washed off by rain. 

As the steamer proceeds northwestward towards Hamilton, the 
hillsides and lowlands become more and more covered with small 
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forests of dark cedar^ with scattered palmettoes intermixed, and with 
tracts of cultivated land. Many white stone residences can be seen, 
often partially hidden by the dark cedars, but made <H)nspicuous not 
only by the natural whiteness of the native limestone, of which they 
are nearly always built, but also by ficquent coatings of whitewash. 
The roofs are also generally covered with large, thin, overlapping 
slabs of limestone, coated with cement, so as to shed tJie rain*watcr, 
which is the sole reliance for domestic purposes. All the bouses have 
large water-cisterns. 

Springs, and streams of fresh watei, do not exist there, nor real 
wells, though in some low places shallow pools or pits are often exca- 
vated in which rain water collects, suitable for cattle, and sometimes 
for domestic uses, though it generally rests on an understiatum of 



Figure 8 —Roadside at Fairy Lauds near HamiHon, in March, 1901 ; young 
Coooauut Palme and Hibieoue Hedge. 


sea^water, a foot or two below, and can be used oiily when the tide 
is but partly out, and even then it is slightly brackish in most cases. 
The water in such “wells” rises and falls with the tide, and If the 
wells be dug at all below the soa-level, salt water is always reached. 

Hamilton, the capital, is a small hut Interesting town, situated on 
a higi) slope facing the harbor. It contains some fine remdehoes and 
public buildings, and many beautiful gardens filled with tropical 
trees, shrubs, and flowers, in great variety. The public garden is 
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very attractive and there arc many fine shade trees, Two large 
modern hotels and several smaller ones, with various hoarding houses, 
accommodate the numerous visitors who remain in Hamilton. There 
is here a street, (\*dar Avenue, with a fine row of tlie native cedars 
on each side. The grounds at Mt. Langton, the residence of the 
governor, are very beautiful and contain many rare trees and flowers* 
III the immediate vicinity of Hamilton there are many interesting 
places to visit, including numerous fine private residences and beau- 
tiful gardens and parks. Prospeet Hill, the headquarters of the 
military organization of the islands, is not far away to the eastward. 
Spanish Point, (^lareiico Cove, and Fairy Lands are noted places, a 
short distance northward. 



Figure 4. --‘The native Palmetto. 

The native Palmetto is still common, both wild and in cultivation, 
but is not nearly so abundant os it was originally, nor so large. This 
tree is peculiar to the Bermudas, though it is very similar to our 
aoutbem Palmetto in appearance, but it bears sweet, edible berries in 
large clusters* (See Part III, ch. 86, and figures 39, 40.) In favor- 
able places, in rich, moist soil It grows forty to fifty feet high, but it 
is more fre<|aently only from ten to fifteen feet. (Figure 4.) It 
aeenia to grow rather slowly. 
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The early settlers depended very largely upon this tree for food^ 
drink) and shelter. Its leaves were used for thatching most of the 
houses for at least 00 years ; its berries wervi eaten as fruit ; its soft 
growing top was boiled for a vegetable^ like cabbage ; and its juice 
and pulp were used to make a fermented intovicating drink called 
bibey ” or bibie. 

Several foreign palms, including the Date I^alra, Cocoanut Palm, 
and the Royal Palm, are cultivated for ornament, but seldom ripen 
their fruit. Five tall, straight Royal Palms, standing in a row by 
the roadside, near Hamilton, and close to the harbor, WTSt of the 
town, are famous for their graceful forms. (Figure 5, and plate Ixvi, 



Figure 5.-The Royal Falma near Hamilton. 

fig. 2.) The Pride-of-India is one of the most common shade trees* 
It puts out 8 profusion of clusters of pink flowers, like small pea- 
blossoms, in early spring, before the leaves appear, (Fig. 17.) 

Both eastward and westward from Hamilton there are three 
highways, running lengthwise of the Main Island, which is about 14 
miles long, but less than 2 miles wide, in most plaoes. One road is 
near th^ middle line of the island ; another, which runs along near 
the northern shore, is called the north road j one, which runs near 
the Bonth side, is called the south road. These highways generally 
have very excellent road-beds, with easy grades and a herd, dry sui. 
&ce, composed of the native crushed, soft limestone, which is well 
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adapted to the making of roads. It is so porous that the heaviest 
rains very quickly soak into it, and it is seldom dustJ^ But at the 
time of my last visit, April, 1901, these roads were considerably out 
of repair, especially the south road, owing to some very severe storms 
during the preceding winter, 

A drive along either of the three principal roads, on the Main 
Island, eastward or westward, will at once relieve the visitor of all 
his impressions of barrenness, derived froih the appearance as seen 
from the steamer, for cultivated land and luxuriant vegetation are 
seen on all sides. Great numbers and many varieties of foreign 
tropical trees, shrubs, and flowering plants are abundant along the 
roadsides and in the gardens. Wherever there is sufficient soil, and 
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Figure 6.-— Banana Patch ; a Pawpaw with fruit is near the right side. 


especially in the valleys or ** sinks/’ it is highly cultivated. The 
principal crops are Bermuda onions, early potatoes, and Bermuda 
lilies, but patches of sweet ]>otatoe«», bananas, and various garden 
vegetables are common. Msny unusual fruit trees may also be seen, 
such as the Orange, Avocado Pear, and most curious of all, the Faw- 
pavr, with its columnar trunk, surmounted by a terminal cluster of 
large leaves, and sometimes with a cluster of large fruits just below 
them. It is remarkable for containing a vegetable digestive ferment 
oaiyd papain, capable of digesting meat, etc. (Fig. 9.) 
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The white Japan or Ea<»tcr Lily was very extensively cultivated 
here, a few years ago, for the sake of the bulbs, which were shipped 
to New York for forcing. It was then not unooinmon to see beauti- 
ful fields of five to ten acres of fine plants, which were in full bloom 
in April and May. Sometimes over 100 flowers were formerly pro- 
duced on one stem. But within a few' years the bulbs have been 
attacked by a fungous disease, which turns the leaves yellow, and 
dwarfs and spoils the plants, so that the cultivation of this lily for 
ifommeroial purposes has now been largely abandoned, though some 
pretty good fields were still to be seen west of Hamilton in 1001. 
It is to Ik' hoped that some effectual remetly for this disease may 
yet be found. 

Roses of many varieties, and various other flowers, are abundant, 
and bloom nearly all winter. In many places throughout the 
islands, tall hedges of Oleanders, both red and white, border the 
roads on both sides for long distauees, and wrhen in flowror, in the 
spring and early summer, they are very beautiful and fragrant. 

There is an excellent road for driving, or cycling, running through 
the central part of the Main Island and Somerset Islatid, and from 
this a short cross road leads to the famous Gibb’s Hill Lighthouse, 
from which a very extensive bird’s-eye view of the whole group of 
islands can be obtained. (Plate Ixvi, fig. 1.) 

That portion of the Main Island that lies w^ost of HamiHon con- 
tains, apparently, the most fertile and productive lands on the islands, 
and owing to the considerable breadth of land in most places and 
its sheltered position, by which it is i>4rtly protected from the cold 
winds, the climate seems to be warmer here than on the eosiem and 
more exposed parts of the islands. This may also be due largely to 
the greater number of cedars and other trees left growing as wind* ** 
breaks Owing to these several causes the vegetation in this region 
is particularly luxuriant and pleasing, es|K>oia]ly in Paget and War- 
wick parishes,''* Somerset Island is also fertile and well cultivated. 
The best lily fields w'cre seen here in 1901. 

* There are many plac««e in these western parts of the {elands to which some 
of Thomas Moore s graceful poetioal descriptions would now apply, even better 
than to St. George’e, where they were vnritten 

** Could you but view the scenery fair, 

That now beneath my window lies, 

You'd tbinit, that nature lavished there 
Her purest wave, her softest akies, 

To make a heaven for love to sigh in. 

For bards to live aud saints to die in.” 
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In several places there aie thick clusters of tall, pfraeefiil bamboos, 
which sometimes overarch the roads. One of the finest of those 
groups is situated close by the house occupied by the Empress 
Eugenie, while she was living here several years ago. This is on a 
cross road a short distance west of Hamilton. (See plate Ixvii ) 

Near Elbow Jiay, on the south shore, there are extensive modern 
sand<>duiieH, only very lecenily stopped in their destruetive advance 
over the fertile soil, which they had kept up for more than a century. 
These are of special interest to many jierBons, but they are still very 
barren, and are only occupied by saged>UKh and other sand-loving 
plants. In their ])rogres8 they buried groves of cedars and one dwell- 
ing house. (See under Heology.) 

Hungry Hay, also on tlie south shore, with its dense mangrove 
swamp, is a weird and solitary place, but very interesting to the 
naturalist. 



Figure 7.«<^ Cathedral Rocks on Souierset Island. This appears to be the ruins 
of an ancient caveni, partly broken down aud disfiected by the sea; the 
roof has partly fallen down. The ooluinns are hardened by inilUratiou of 
calcite and roughly pitted. 

Kliea Harbor, or Bay, on the west side of Somerset Island, is a 
beautiful body of clear, brightly tinted water, with a white sand 
bottom. Formerly it was a port of some importance. 

On the point of land separating Elies Bay from The Scaur, 
vbioli is a smalier and shallower bay to the south, are situated the 
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remarkable ‘H^athedral Rocks” or ‘‘Old Church Rocks/’ which have 
been carved and worn by the sea into the forms of curious columns 
and arches, resembling some ancient mined temple. Bui the 
columns are not so high as they seem to be in the photographs. 
(See fig. 7, and plates Ixxxviii, Ixxxix, and Geology.) 

Owing to abundant moisture in the atm(>8]>here. and frequent 
clouds, the sunsets are often exceedingly brilliant, and the sunset 
colors of the sky, reflected from the bright waves, add greatly to 
the brilliancy ot the color effects. 
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FSaure 8 —The Bermuda Cardinal Bird, from Hie. 


Another curious phenomenon may often be seen in spring and 
summer, when the white Tropic^birds can be almost constantly seen 
in many parts of the islands, flying over the water and uttering 
their loud cries. Their two long central tail feathers streant graces 
fully out behind them as they fly. On bright days the white under 
surfaces of their wings and bodies appear to have a ofoar, grem 
color, due to the light reflected upward from the white sand of the 
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l>ottom through the green sea-water. These birds nest in holes in 
the cliffs and are protected by law. They migrate to the south for 
the winter, and return in March. (See {date Ixxii.) 

Many small birds, which are numerous and tame, may be seen 
along the roadsides. Although there are only about twelve species 
of birds native to the islands, or which breed there, the numbers of 
individuals of several of them are large. The best singers of the 
native resident species are the Cardinal Bird (tig. 8), the Bluebird 
and the White-eyed Vireo (Part VI) ; but the Mocking Bird, 
English Goldfinch, American Goldfinch, the Wheatear, and other 
foreign birds have recently been introduced and are now naturalised 
there. (See Part III, oh. 84.) 

The Catbird is resident and abundant. It is as tame and auda- 
cious as with us (see Part VI). The English sparrow was introduced 
some years ago and is very abundant. The Bluebird is a larger and 
brighter variety than our northern one. (Fig, 9.) The same is true 



Figure 9.— -The Bemuds Bluebird, from life. 


of the Cardinal Bird, of which the male is redder than the common 
American variety, and has a brighter red crest. (See Part VI.) 
The song of the Cardinal Bird is varied and agreeable, and it is said 
to change adoording to the season. The little Ground Cove is very 
tame and is often seen along the roadsides, or feeding in the roads. 
(Fig, 10.) The American Quail or Bobwhite is also now common, 
imt theprosent race was introduced in recent times, about 1859, it 



480 


A. E, Verrill—The Eermuda Mand», 


is said, by Mr. R. Darrell, the original ones having been extermi- 
nated about 1840. Possibly the original ones had been introduced at 
an earlier period, by the settlers. In the spring and fall a large 
number of other American birds come to the islands to rest for a 



Fif?ure 10 — The Ground Dove, from life. 

short time during their migrations, and some may remain through 
the winter. Some of these come regularly, every season ; others 
only occasionally' or accidentally. Among them are various ducks 
and shore birds, but they are not usually numerous. 

Going eastward from Hamilton, in pleasant weather, the north 
road is most delightful, for it affords numerous ffne views of the 
adjacent waters, which hero are clear and sparkling, and have most 
surprising tints of sapphire-hlue and bright turquoise-hlue, chang- 
ing in the distance to deep indigo-hlne or ultramarine, while in 
shallow water, nearer the shore, the color is commonly emerald-green 
or beryl-green, constantly varying in tints aqcording to the natnre of 
the bottom, the state of the sky, and the agitation of the surface 

On ocoasioDB when a strong northerly or easterly wind is blowing, 
the north road, eastward of Hamilton, is to be avoided, because it is 
much, exposed to the wind, and in many places the salt spray is 
apt to be blown across it at such times. The two other roads are 
much more sheltered from the wind, and have special attractions 
of their own. The hard, smooth road-beds, composed of the cimshed 
porous limestone, are all well adapted to the cyclists, uid many of 
these are constantly met on the roads, and especially on the north 
road. 
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A short difttaneo north of llaTnilton, on the shore, near the north 
road, there is a plaqe still called the “Ducking-stool.” It is said to 
have been the site of that ancient and peculiar instrument for the 
punishment of gossiping or scolding women, who led “ scandalous 
lives.” It was also used in Kngland and America, at tliat time.* 

Owing to the softness of the limestone, many deep outs have been 
made through this stone, which forms all the hills. The rook is 
divided vertically into blocks by deep, narrow channels, cut by means 
of heavy steel chisels, about two inches wide, mounted on long 
handles. These great blocks are then dislodged, and if sound enough 
are cut up into regular rectangular blocks, suitable for the walls of 
bouses or otlier masonry, by means of ordinary cross-cut wood saws. 
It is said to saw about as readily as soft wood, when first quarried, 
hut it rapidly hardens at the surface when exposed to the w^catber 
for a few months. (Fig, 11.) 

As a result of this mode of quarrying out a road-cutting, the sides 
of the cuts are always steep, often nearly perpendicular, and they 
afford excellent sections for the geologist. Everywhere they show 
the irregular, abruptly shifting stratification, often with the layers 
inclined at high angles, characterisHc of a ind-drifled or sand-dune 
formations. This plainly proves that all these hills are only consol- 
idated sand-dunes, made of shell-sand blown from tlie ancient sea- 
beaches. Several of the deepest cuts aie near Hamilton, which is a 
hilly region. (Fig. 12.) 

Various vines and herbaceous plants have taken root in the crevices 
of the older cuttings and help to oonceal their angular and artificial 

* It seems, from the following record, that a “ stool ” was not fomul iieceswuy 
for administering the ptioishment in the early years of the settlement. 

“ At the Assises, 18th June, 16^7.” “Susans Bayley, wife of John Bayley of 
Beven : Tribe, presented for that shoe the aaicl Susana is a person of scandalons 
life, and found by her conversation to promote dissention in the neigh bourhoorl. 
Whereuppon the suid Susana was found guilty by a Jury of 12 swome men. 
Uppon the STth day of June ^67, And was censured by the unanimous Vote of 
the Oourt, tb be forthwith ducked with three ducks. Which said Censure was 
accordingly performed from aboard a vessells yards arme lying at the Bridge, 
the sayd day.^’ Five ducks were often given to women. 

Bow many ducking stools were subsequently erected does not appear, but 
there is recorded an order of the Council of Sandys Tribe for the erection of a 
“duckingetoole” March 25, 1272. It was also ordered that Miles Bivers should 
either pay for that ducking stool, or else his wife Mary should be ducked “ when 
the etoole is erected.” The Sheriff had oomplained “that she did abuse him 
With her tongue in ye exsoutlon of his office.” The records do not show which 
bom of the dfiemma was chosen. 
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appearance. Among these, the native Maiden>haii Fern, peculiar to 
the Bermudas, is the most delicate and graceful. . (Fig. 8.1.) 

Several sjiecies of Cactus or “prickly pear” {Opuntia) grow 
commonly on the walls and rocks by the roadsides. They bear large 
yellow flowers, in their season, and dark red edible fruits. 

The singular Life Plant {BryophyUnni) covers the barren places, 
rocks, and walls along the roads with its large flediy leaves, and in 
the spring it sends up tall spikes of pink bell-shaped flowers. This 
is the same plant that is cultivated with us as a house-plant, partly 



Figure 11 —Quarrying Limestone with ohieels apd aawt 


on account of its singular power of putting forth several complete 
young plants from the edges of a out leaf, when laid on the surface 
of the earth. It is very much at home in Bermuda and spread* 
rapidly. It serves well to cover unsightly or barren places, for it 
appears to be able to grow on almoet bare rooks. (Plate Ixxiv, fig. 3.) 

The underbrush along the roads is composed largely of tha 
naturalised shrubby Lantanas, trhioh bear a profusion of bright 
orange or red flowers. It is here called “ Sage Bush^” and in some 
places it has become a troublesome weed, as in many ttopioal coun- 
tries, but It is very useful in binding the drifting sands. , 
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Along the north road, in many places wliere it approaches closely 
to the shore and is exposed to violent winds and salt spray, tall 
hedges of Tamarisk, called ‘‘Hpruce” by the Bermudians, have been 
planted. This shrub grows here to large size. Many of the older 
ones, hav ing been many times broken and bent by the storms, have 
acquired a weather-beaten aud picturesque appearance. Its delicate, 
heath-like foliage stands the poisonous action of salt-wAter spray 
\ery well. In May and June it puts out large clusters of small, 
pink, bell-shaped flowers, much like those of a heath. It is a native 
of southern Europe. 



Figure 12.— -Road Cutting near Hamilton. 

In other places can be seen hedges of Century-plants, or Agave^ 
of several kinds. Some of these flower freely here in early spring, 
sending up tall brandling stalks, sometimes 10 to 15 feet high, 
covered with a profusion of yellow flowers. In many places there are 
hedges of the soarlet-flowered SihUoue^ which is very showy when in 
flower. Hodges of the Pomegranate; Spanish Bayonets (I'iicoa); 
Oycads; Pepper-bushes; Snuff-bushes ; Gdba, with its glossy loaves, 
and other unusual hedge-plants form hedges in oertain places. 
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Afbil, 1902. 
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Traveling; eastward by tbe north road, one passes through Flatts 
Village, where the road crosses the inlet to Harrington Sound. This 
sound is a considerable body of sea-water, completely land-locked, 
except for this small channel, but the sound itself can best be seen 
from tbe middle and south roads. 

From the bridge across the shallow but rapid tidal stream, one 
can see, beneath the clear water, a great variety of living sea-weeds, 
sponges, and other organisms, of various bright colors. Among these 
the most conspicuous are large masses of a bright red, orange, or 
scarlet sponge, which grows in many different shapes, and varies 
much in color. 

Several fine residences and beautiful grounds are situated in the 
village and near it. Many visitors, including several scientific 
parties, have made it their headquarters,* There are here, and near- 
by, several good boarding bouses, but no large hotel. 

In the interesting grounds at “ Wistowe,*’ the residence of the late 
Hon. C. M. Allen, formerly United States Consul, there is a stone 
basin for fishes. It is fed by a tidal current of water flowing 
through a trench out from the inlet to Harrington Soqnd. A fine 
collection of bright-colored fishes can usually be seen here. Among 
those noticed in 1001 were some large green and yellow Angel- 
fishes ; the brilliant Doncella ; a large Blue Parrot-fish $ tbe Blue 
Oldwife or “ Turbot,” and others of interest. 

By the roadside, at this village, there is a very large Mahogany 
tree, which is the only large one on the blands. Not far away there 
is also a very large India-rubber tree, and in several of the grounds 
are numerous good specimens of Palms and tbe native Palmetto, 
with the Pawpaw and many other interesting trees and shrubs. 

The month of the inlet here was at one time, many years ago, a 
harbor of some importance, with docks and warehouses, but it is now 
so silted up that it is only deep enough for boats. Indeed, it has 
always been liable to become olwtructed by sand bars, on account of 
its strong tidal currents and the bottom of shifting sands. 

* Flatts VUlaga is advaata(|«ously sitnatsd in many rs^ecta for this 
as wall as for the pleasure seekers. Among other natandista, Prof. Wm. North 
Bice and tbe late Mr. Q. Brown Ooode, who enbeequentiy wae at tba head of 
the V. S. Nationel Mneeam, and aleo for a abort time wae V. S. 
of Flah and Fiaheriee, made extenttve eoUeottou here in 187^-7. Mr Qoode 
pabliriied sevand papers on tbs Fishta of Bwemada. Proftsaor HeUprln of 
PfaUadelphia, with one of his parties, also ohose this plaoe in 1888 . 

The best locsMttes for obtaining the very (Angular flah-Uke ONatnn ttis 

L a t icel e t or Amphiosaa are on the ehallow aand-bait of thic inlet. 
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Aa far back as 1H20, there is a record of one Thomas Emmet having 
been paid 50 lbs. of tobacco for digging out the mouth of the chan* 
nel. At that time^ and long after, tobacco was the regular currency 
of the colonists. 

Not far beyond Flatts Village the road passes Shelly Bay, named 
for Mr. Henry Shelly, one of the party shipwrecked on the islands 
with Sir Ocorge Homers, in 1009, by whom it was discovered. It 
abounded with fish at that time. It has a broad crescent-shaped 
beach of white sand, but the bay itself is very shallow and full of 
rocky reefs. In bright weather its waters are beautifully tinted 
with emerald greetn It has considerable scientific interest, because 
long after its discovery it became obstructed with sand-dunes which 
were eventually covered with vegetation. But about 1807, these 
sand-dunes were rapidly swept away again by the wind and sea, thus 
quite changing its form and sise (see Physiography and plate Ixviii). 

Going farther eastward, the north road passes through Bailey’s 
Bay -Village, which has been a favorite place for several scientific 
parties and many other visitors.* 

At this place there is a very large and handsome Tamarind tree, 
about six feet in diameter, by the residence of Doctor T. A. Outer- 
bridge. In the yard of Mr. J. D. Seen, there is a Cycad of unusu- 
ally large size, said to be over 60 years old. This village has two 
small bathing beaches of white shell-sand. Such beaches are but 
few on the north side of the islands. 

In tJic shore cliffs, a little east of Bailey’s Bay, there are two grot- 
toes of considerable size, side by side, which can only be entered at 
low tide, and by the aid of a boat. 

Several roads diverge from Bailey’s Bay, and connect around 
Harrington Hound with all the roads to Hamilton. Another goes 
east to the long causeway and St. George’s. 

Traveling eastward from Hamilton, the middle and south roads 
unite at tlie western end of Harrington Sound into a road that skirts 
its entire southern and eastern shores. This road has many attractive 
features, but is somewhat hilly. It affords many beautiful views of 
Harrington Sound, with its islets and headlands. This sound is a 
fine expanse of pure transparent water, and is as completely land- 
locked and surrounded by hills as a lake. It has but very little 

*My party of 189$ had its hsadquaxters hers at Seaward,” the home of Mr. 

' B. Been. We found the sHnatlon, owing to its oentral posttion, a very favor- 
one for visiting the islands and reefs of Bailey’s Bay, Castle Harbor, and 
Harrington Sound. 
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tide, usnall}’^ 6 to 8 inches, and contains several small islets, some of 
which are inhabited ; others are wooded and unoccupied. Trunk 
Island has a stone residence and pleasant grounds with palmettoes 
and other shade trees upon it. Its clear waters abound in marine 



Figure IB.— -Harrington Sound and small Islets. ' 


life and its cavernous cliffs and shell-sand beaches afford some excel- 
lent places for zoological collecting, especially since collecting can 
be done here with a boat when it is too windy to do anything of the 
kind on the other shores. (Plate IxxL) 

Near the western end of this sound, and close by the roadside, is 
Devils Hole,’’ which is a natural fish*pond oontieoted by siibternt^ 
nean crevices with the sea. It was formed by the falling in of the 
roof of a cavern. It has been enclosed by a wall and stocked with 
hundreds of fishes, mostly large “ Hamlets ” or Hamlet Groupers. 
With these are some Green Angelfishes, Oldwives or Turbots”; 
and a few other kinds. When we visited the place, it also contained 
several green Sea-turtles. 

It is a sort of gigantic natural aqnarinm, and is well iirorth a visit. 
The fishes are fed so often by visitors that even the large Groupers, 
some of them a yard long, will take bread and other food from one’s 
hands, but caution is necessary lest they take the fingers also. 
When food is thrown into the water there is a wonderful scene of 
wild commotion, and a great display of wide*open red mouths. 

On the south side of the island, not far from here, there is an exten<- 
sive boa<di of white sbelbsand, on wkioh the breakers, in southerly 
winds, beat with great force. The loose sand from the beach, which 
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bas been drifted from the shore by high winds, has formed hills or 
dunes of white sand that extend a considet*abie distance from the 
shore, at Tucker’s Town, burying the once fertile soil lliis has been 
going on here for about a hundred and twenty-five years. The loose 
sand of the dunes has not yet been stayed in its destructive progress 
by the binding roots of various shrubs and grasses that will grow in 
such soil, though the area of loose sand has already been much 
diminished by them. (Plates Ixxv, Ixxvi, and see Physiography, 
ch. 10.) 

These are now the only important active, or moving, sand-dunes 
on the islands, thougli there were other even more extensive ones a 
few years ago, especially near Elbow Bay, all of which have now 
been stayed by the vegetation. At the latter place they formerly 
buried, in their irresistible progress, a dwelling, all except the chim- 
ney, and also groves of cedars. 



Figure 14 —lion Bock and Harrington Sound. 

At a rooky promontory, interrupting the beach, there is a very 
interesting rook-sculpture, consisting of two large, well formed 
arches, side by side^ and separated by a massive central pillar of 
limestone. (Plate Ixxxvii.) 

The south road also passes close by Lion Book,*’ a curious roek- 
sealptute, carved by the waves, and so named iVom its form. 
(Figure 14.) 
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Shark’s Hrtle, nearby, is a large natural archway or tunnel, leading 
far under the cliff, with water in it deep enough for a large boat to 
enter for a considerable distance. Corals, sponges, and seaweeds may 
be seen growing on the bottom in the clear water, and schools of 
large Kea Lawyers oi Gray Snappers and other fishes are oft<*n to be 
seen swimming among the broken rooks in plain view, but these 
lawyers are too sly and intelligent to be taken with a hook. (Plato 
Ixxiii.) 

Near Shark’s Hole the road passes Paynter’s Vale, a very old 
estate, once highly cultivated, but now much neglecteil. Many 
unusual shrubs and trees grow half wild upon it, including wild 
coffee-trees, citrons, lemons, and many others. In front of the house 
is the first Fiddle-wood tree planted in Bermuda, and it is said to be 
the parent of all the trees of that kind on the islands. It was set 
out almut 73 years ago, and is now about 5 feet in diameter. It lost 
some of its larger branohesin the hurricane of September, 1 833, but is 
still a large tree. This species spreads rapidly, both by its seeds and 
roots, and is now probably the most abundant deoidnons tree on the 
island. Its bright green foliage contrasts finely with the dark green 
of the cedar. (Plate Ixx.) 

Not far away, the road passes near the Peniston Cave (plate xciii), 
which has not yet been opened to the public, and is rather difficult 
to explore. It is, perhajis, the most beantiful cave now known on 
the islands, on account of the great number of stalactites and the 
variety of forms that they have taken, and also because of their 
nearly pure white color. This is due to the fact that in this cave 
torches and bonfires have not been allowed to coat over the sur- 
faces with soot, which has been done to a deplorable extent in many 
of the other caves. This should have been prohibited long ago. 
(See Geology.) 

It belongs to Mr. W. S. O. Peniston, the proprietor of the Harring- 
ton House,* close by. It is to be hoped that be will soon improve 
the entrance and make it readily accessible to visitors. 

A short distance farther north the road passes near the famous 
Walungham place, which has some interesting histoiio associations, 
and it is also an interesting locality for the geologist and natnralist. 

The picturesque old stone house, not now occupied, is situated 

* This boardiug boas* was our beadqnartm in 1901. Ws found this plaoe sn 
sxoellont ons for our purposes. It is vsiy near Bwrriagton Sound on ons aids 
and OssOe Harbor on tbs other. 
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olo»e to the shore of Watsiiigham Bay,* (Fig* 16 *) It is consider- 
ably out of repair and some of the outbuildings are in ruins. It is 
one of the oldest houses on the islands, for it is said to have been 
built about 1070 - 80 , but it has been considerably altered and repaired 
within 60 years. It is pointed out to visitors as the house of the 
poet, Thomas Moore, who really resided at 8t. George’s for about 
four months, from January to May, 1804 . He had been appointed 



Figure 16.-**Wahdnghaiii ; Mangrove Trees on the left side 

to an official portion there, which did not ]>rove satisfactory to him, 
ao he delegated his duties to a deputy and returned home, after 
visiting the United Stated and Canada. He may have been an 
occasional or a frequent guest at the Walsingham House, for the 


* This Bay was ao named in 1609, in honor of Hr. Walsingham, coxswain of 

the ** Ses Venture/* who disooveied it. It is relsted by Stracby that when the 
vesasl, which the shipwreolced crew had built, Anally set sail for Virginia, she 
gotagfound on one of the reefs at the entrance of 8t. Oeotge*i Harbor, causing 
great dismay, but Mr. Walaiogham soon got her clear of the reef. When sbee 
stroohe upcm the Bocke, iheOock-swayne, one Widsingham, beelng in the Boats, 
with a qt^ke spirit (when wee were all amased, and our hearts failed) did give 
way stoutly, and so by Qods goodnesse hee led it out at three fadome, and three 
Isdome and a half water. The wind served us easily all that day and the next 
(Ood he ever praysed for It) to the no little Joy of us all, ws got oleere of the 
Hands.’’ 






440 


A, jE Verrill-^7%€ Bermuda /stands. 


owner, at that time, wa» very hospitable, but there is no evidence that 
he ever remained there even over night. The room that is called 
Tom Moore’s room ” was really the dining room, as I was assured 
by persons who had resided in the house before it was altered.* 

On this estate, larther back from the shore, in a grassy glade near 
the oaves, is the famous old Calabash tree umler which Moore is said 
to have oomposed some of his Bermuda poems, and to w^hich he cer* 
tainly refers in his notes and diary. 

In his notes to his poems he makes the following allusion to this 
tree : — 

“ How truly politic it is in a poet to connect his verse with well- 
known and interesting loealitit^, — to wed his song to scenes already 
invested with fame, and thus lend it a ehauce of sbiiring a charm 
which encircles them, — I have myself, in more than one instance^ 
very agreeably experienced. Among the memorials of this desenp- 
tion, which, as I learn with pleasure and pride, still keep mo remem- 
bered in some of those beautiful regions of the West which I visited, 
I shall mention but one slight instance, as showing how potently the 
Genius of the Place may lend to song a life and imperishableness to 
which, in itself, it boasts no claim or pretension. The following 
lines in one of my Bermuda poems : 

^ *Twaa thus by the side of the Calabash tree, 

With a few who could feel and remember like me ’ 

still live in memory, I am told, on those fairy shores, connecting my 
name with the noble old tree, which, I believe, still adorns it. One 
of the few treasures (of any kind) I possess is a goblet formed of 
one of the fruit-shells of this remarkable tree, which was brought 
from Bermuda a few years since by Mr. Dudley Costello, and which 
that gentleman very kindly presented to me.”t 

* An old lady, only recently living in Bermuda, used to say that the could well 
remember that when ahe was a young girl, living nearby, she used to see Tom 
Moore rowing in his skiff, and coming to Walahagham, and that he was a hand- 
some young fellow with onrly, golden hair, **Jnst the color of a sovereign.’^ 
This agrees well with contemporary descriptions of him. 

fin his pnblished diary the following oconrs:— ^<20th (March, 1884). A 
beautiftd present from Mr Costello of a enp formed out of the calabash nut, 
which he brought some years ago for me from Bermuda. The oup very hand- 
somely and tastefully moimted, and Beiisis all delight with it.” 

The vems referring particularly to the Calabash tree are as follows, in the 
later editions of his poems *•— 

“ ’Twas thus in ths shade of the Calabash-tree, 

With a few who could feel «ftd remember like me, 
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Many other interesting trees and shrubs, some of them very rare, 
and not to be found elsewhere on the islands, are found in the Wal- 
singham woods, around the oaves and among the rugged ledges. 
This tract, unlike most parts of the islands, appears never to have 
been entirely cleared of its original natural growth of vegetation, 
and many foreign species were also early introdiioed here. About 
2/) species of native plants are nearly or quite restricted to this dis- 
trict, including several ferns. The only native Yellow-wood tree 
now known on the islands stands in this district, although it was 
common at the time of the tirst settlements, and yielded a valuable 
timber. (8ee Part HI, Deforesting, eh. c.) 

By the side of the house there is a good si^ed Date Palm. Coffee 
trees, Olives, Orange trees, and Lemon trees are common, growing 
wild in the woods. Near one of the roads there is a wonderful wild 
tangle of the fragrant white Jasmine, which clambers over the ledges 
and drajies the highest cedars to their very tops. 

On this estate are several large caverns and grottoes, hung with 
huge stalactites. (Plates xc-xcii, see Geology.) One of these, which 
has two entrances, has an earth floor, but the others have the floor 
covered with a considerable depth of clear Headwater in which the 
stalactites are beaiitifufly reflected, when illuminated. One of them, 
near the sea, contaius Ashes. 

Near the caves there are some natural fish ponds, due to fallen 
caverns, and filled with very clear water, in which at the time of 
our visit there were many beautiful fishes. A much larger and 
deeper pond, near the house and mostly concealed by trees, contained 
several large Sea-turtles, apparently living there in great comfort, 
and with plenty of room for swimming and diving. Those that 
came well into view were Green turtles. 

The long causeway leading from the Main Island to St. George’s is 
of considerable interest. From it can be seen excellent views of 
Oastle Harbor with its small outlying islands, — (’astle Island, Coopeis 
Isl^pd, Charles Island, etc., in the distance, and the thickly wooded 

The oham that, to sweet«ix my goblet, I threw 
With a sigh to the past and a blfwsing on you.*' 

# * # » * 

** Last night whan we came from the Oa1abash*tree, 

When my limtMi were at rest and my spirit was free, 

The glow of the grape and the dreams of the day 
Set the magical springs ol my fancy in play, 

And oh, each a vision as haunted me then 
I would stnmber tor ages to witness again.’* 
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hills of the Main Islaiwl nearer at hand. Castle Harbor is a beauti* 
ful body of clear water, four to five miles across, ooptaining numer- 
ous coral reefs, which afford very favorable places for studying the 
reefs and collecting specimens of many kinds. Living Brain Corals 
and some other kinds can be seen from the causeway, in shallow 
water. 

But the causeway itself has an interesting history from a soientific 
point of view. It was completed in IHTl, at the cost of £2fi,000. It 
is about a mile and a half lung and was originally almost entirely of 
stone masonry, with several archways at different points and a swing- 
bridge of iron, ISS feet long, near the eastern end. 

During the great West Indian hurricane of September 12 , IK90, it 
was almost entirely demolished during the night. No one, so far as 
known, saw it go down. It was soon afterwards rebuilt, but much 
of the new work is of timber. A naturalist would reasonably expect 
that the timbers, when below half tide, will be eaten up by the 
Teredos or “ Shipworms ” in a few years, for they are sufficiently 
common at the Bermudas. 

It is said that the great seas and high tide that destroyed this cause- 
way came in from the southwest, through the rather narrow channel 
between the islands that guard Castle Harbor on the south side, and 
passed entirely across this shallow bay before reaching the masonry 
of the causeway. If so, one can hardly imagine the sice and violence 
of the seas that dashed against the fully exposed cliffs of the south 
shore during that fearful night. It is certain that considerable 
changes were effected there at that time, and much loose material 
was washed away in many places. 

Great damage was done, at the same time, to the wharves and 
buildings at St. George’s, and to thecanseway and other naval works 
at Ireland Island. Many large trees were blown down all over the 
islands, numerous boats were destroyed, and a large part of the build- 
ings were more or less damaged, many were unroofed, and some 
blown down. No lives were lost, as there must have been faad^not 
the dwellings been built with thick stone walls. 

No such severe storm had occurred here for just sixty years, but 
the great hurricane of Sept. 11 , 1889, was very similar. 

The causeway is interrupted, toward the eastern end, by Long 
Bird Island, which owes its name to the immense number of “ Sgg- 
birds” or Terns that bred on it when the Bermudas wwe first settled. 
These birds aud their eggs and those of the Cafaow were among the 
principal sources of food supply for the earliest settlers, and on one 
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oocasiot), at leant, they saved a large number of the colonists from 
Starvation (1615). But the birds were killed and robbed so reck- 
lessly and cruelly tliat they were soon exterminated and no relics of 
them remain now, except in the name of the island. Capt. John 
Smith, in his General History of Virginia, ed. of 1029, states that 
the egg-birds and oahows were all gone, even at that time. 

The sand flats that border this island on both sides are, at low- 
tide, excellent localities for collecting numerous varieties of marine 
animals that inhabit such sandy places in shallow water. A few 
Mangroves and Blackjack trees grow here along the shore, close to 
the road, (See plate Ixxia*, fig. 1.) 

St, GeorgeV is a quaint old town with many very narrow and 
crooked streets and odd-looking buildings, many of them very old. 
It is said that the narrowness of the streets (fig. 16) is due to their 
having been laid out before horses and carts were introduced here. 
During the first fifty years of the colony, all the highways were 
required to be only 12 feet wide for the same reason. The old St. 
George Hotel, facing the square, is said to be one of the oldest 
buildings on the islands. Its great beams of hewn cedar, some of 
them about 14 inches square, are still sound, though the building is 
supposed to be over 200 years old. 



Figure 16 .--Auoient Narrow Street in St. George’s. 


It looks much more like some old town of southern Europe than 
like anything American. It was the first place settled on the 
islands, in 1612, and was the capital for about 200 years. It is 
partly situated along the water front of a commodious harbor and 
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partly ou the* ^»lo})e of a rather steep, rocky hillnide that overlooks 
the harbor. From this hill there is a fine view of the surrounding 
islands and waters. On the crest of the hill is situated Port 8t. 
George, with the barracks and other military buildings. Several 
other forts, some of them of antiquated construction and now of 
little or no use in war, overlook the entrance of the harbor. But 
some modern batteries have also l>een built near the town, 

8t. George’s is rather notorious few tlie extensive business in block- 
ade-running that centered there during the late civil war in this 
country. In this business it was probably not excelled by any other 
port, unless Nassau. Fortunes were rapidly made and lost at that 
time, and business was very lively. But it does not appear that this 
business resulted in any lasting benefit to the town. Indeed, it is 
said by many that it was, on the whole, a great detriment, bec>ause 
it disturbed or destmyed all normal kinds of business, distorted 
values, and demoralized those connected with it. 

At present its commerce is of small amount, for Hamilton has 
become the principal port. But it is an interesting place to visit. 
It has a very creditable public garden, near which mily be seen the 
tablet erected in 1876 , by Governor Lefroy, in memory of Sir George 
Somers, who died at St. George’s, Nov, 9, 1610, and whose heart was 
buried there, at his request. 

There are many other places of historical interest in 8t» George’s. 
But the “Alley of Limes,” immortalized by Thomas Moore, no 
longer exists.* 

The house of “Nea,”f to whom his “Odes to Nea” were dedi- 

* His reference to it is as follows : 

“ And thon-x-when, at dawn, thou shalt happen to roam 
Through the lime-oovered alley that leads to thy home. 

Where oft, when the dance and the revel were done, 

And the stars were beginning to fade in the sun, 

I have Jed thee along, and have tedd by the way 
What my heart all the night bad been burning to say,*— 

Oh 1 think of the pas(MSive a sigh to those times, 

And a bleseing for me to that alley of limes.’* 

f ’ Nea” was Miss Hesthea Ijouiaa Tucker, who afterwarda married Wm. 
Tucker. She died In December, 1817, aged 81, and left several children. Some of 
her deacendants still live in Bermuda. Two of her granddaughtem were named 
Kea. It is said that iibe was already betrothed to Mr. Tucker at the time when . 
Moore’s verses were wntten. Ibis might also be inferred from of hie 
verses, espeoiallv his farewell Unss ; ^ 

“ Well— peace to thy heart, though another’s it be, 

And health to that cheek, though it bloom not for me I ” 
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cated, ift still standing, but all in ruins. The nearby house of the 
Admiral, where Moore was entertained, has disappeared, though its 
foundations remain. 



Figure 17 — St. George’s , the Public Square The old St GeorgeV Hotel ik at 
the right; the tree is a Pride of India,” without its foliage, in March. 
Phot 19()1. 

It is not known where Moore had his living rooms, but it was cer- 
tainly in St. George’s, — not at Walsingbam, as man;v suppose. The 
lines of one of his poems, in which he refers to the nearby boats 
and barks as seen from his room, would well have applied to many 
places in St. George’s, but not to Walsingbam, as also the statement, 
in a letter to his mother, that he could plainly see “ six islands ” from 
his window. lie expressly states that the admiral had invited him 
to sit at his table. 

• The following are the descnptive verses referred to — 

“ Close to my wooded bank below, 

In glassy calm the waters sleep, 

And to the sunbeam proudly show 
The coral rocks they love to steep 
The fainting breese of morning fails, 

The drowsy boat moves slowly past, 

And I can almost touch its sails 
As loose they flap around the mast. 

Tbs noontide sun a splendor pours 
That lights up all its leafy shores . 

While his own heaven, its clouds and beams, 

So pictured in the waters lie, 

That each small bark, in passing, seema 
To float along a burning sky.” 
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The harbor of St. George’n is a beautiful sheet of water, nearly 
landlocked by the several islands that surround it. There are tlirce 
channeh that enter it from the southeast, and one from the north, 
through the swing-bridge of the causeway. But neither channel is 
sufficiently deep to admit very large vessels, though the main chan- 
nel was deepened to 10 feet many years ago (about 1846). The 
question of further deepening the entrance of the main channel, at 
the bar, has been discussed for several years, and probably this will 
eventually be done. 

It w'as the harbor of St. George’s that Thomas Moore referred to 
in some of his finest descriptive verses, as well as in the notes 
appended to his poems. But his poetical descriptions would now 
apply equally well or better to various other localities in the Ber- 
mudas. At the time of his residence here (1804), Hamilton had not 
become the capital and was a place of such secondary importance 
that he did not even mention it at all, though the islets covered with 
cedars are much more numerous and beautiful in its harbor. 

In the notes to one of his poems, referring to St. George’s harbor,* ** ^ 
he gives the following graceful description : 

^‘Nothing can be more romantic than the little harbor of St. 
George’s. The number of beautiful islets, the singular clearness of 
the water, and the animated play of the graceful little boats, gliding 
forever between the islands, and seeming to sail from one cedar- 
grove into another, formed altogether as lovely a miniature of 
nature’s beauties as can well be imagined.” 

His description indicates that the small islands near St. George’s 
were, in 1804, more thickly covered with cedars than at present. 

* The following are the verses referred to ; 

** Bright rose the morning, every wave was still, 

When the first perfume of a oedcur hill 
Sweetly awaked us, and, with smiling charms, 

The fairy harbor woo^d us to its arms. 

Gently we stole, before the whliqfMring wind. 

Through plantain shades, that roond, like awnings twined, 

And kist on either side the wanton aaile, 

Breathing our welcome to these vernal vales ; 

While, far reflected o’er the wave serene, 

Each wooded Island shed so soft a green 
That the enamoured keeli with whliq>ering play, 

Throuid^ liquid herbage teeatad to steal ite way. 

Never did weary haik more gladly ({dlde, 

Or raat ita anohor in a lovelier tide )” 
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Paget^s Island and Smith’s Island, which form the southeast bound* 
ary of the harbor, were both fortified in the early years of the 
settlement, by Governors Moore, Tucker, and Butler (10ia-'l021), 
and Governor Woodhouse, in 1620, built a new fort on Paget’s 
Island, near the present Fort Onnningham. 

Governor Tucker, though a rather energetic man in some direc- 
tions, apparently had about as little knowledge of, or respect for, 
the ordinary rules and customs in the construction of forts, as in the 
administration of the civil laws. He was accused of having greatly 
exceeded his authority and of violating the English laws, in some of 
the trials. His officers and juries were evidently so cowed by fear 
for their own safety that they did about anything he wished. 

Many persons, in his time, were sentenced to be hanged for very 
trivial crimes, though some, after being sentenced and taken to the 
gallows, wei’e reprieved by the governor in his great mercye,” as 
the records say, but they then remained as condemned persons,” 
and in some cases were illegally sentenced to remain as “ slaves to 
the company.” Perhaps he was well aware that some of these per- 
sons richly deserved hanging for other crimes. 

Governor Butler (1610) gave the following account of one of 
these trials 

But the third man (whose name was Paul Deane) escaped not so 
well, for toeing endicted for the stealeinge of a peoce of cluwc, he 
was arraigned and condemned, and therupon craveinge the benefitt 
of his booke (the prize of the stolne goodes being valued at twenty 
pence), it was answered him by the Governours owne mouth (very 
unwarrantably) that he would allowe noe booke in a plantation ; so 
that therupon being sentenced, he was hanged the next daye ; and 
it was secretly muttered, as if the Governour had owed him some 
seorett spleene, and the rather because at his arringement, when the 
stolen cheese was at the first valued under twelve pence,'" he caused 
it (in a fury) to be prized at twenty pence.” 

Some of the peoxile, who afterwards sent a complaint about this to 
the Company, did not object to the banging, but only complained of 
the illegal character of the trial. The laws of England were con- 
sidered strictly applicable to Bermuda at that time. 

Governor Butler, who was more skilled in constructing public 

^ It appsars to have hssn a regular practice, in those times, for the owners of 
Stolen articles to nndervaltie them, in order to avoid the appUoation of capital 
punishment. It would seem that the oomplainant hsd a right to do so by usage, 
il not by law. Btealing anything of the value of 90^ or more was a capital crime 
at ^lal time. 
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works, enlarged and repaired, in Ittao, the fort built by Governor 
Tucker on Paget’s Island and called Paget’s Fort. He made the 
following criticism of the original structure : — 

^‘Some 8 or 10 men are appointed to cutt out a plattforme at 
Pagett’s Fort, the which (as the worck itselfc slieweth to this daye, 
and ever will doe in despight of all amends) pi*oved so unfashion- 
able, uncapable, and ill Jayd out, that it is absolutely the most 
uncerviceablo and unsightlest peece in that kind of the whole Hands; 
and yet by situation and for use, requireinge as much or more pro- 
tection than any other whatsoever.” Elsewhere, he stated that at 
high tides and in stonns it was partly under water. 

Across the harbor from St, George’s lies St. David’s Island, only 
accessible by boat. This is a large island, irregular in form, with 
several hills over one hundred feet high, and with a very broken 
coast lino, enclosing several bays and coves. It is the principal seat 
of the sea-turtle fishery, which is carried on only in summer, from 
June to September. 

The turtles are taken by the skillful use of very large and strong 
semes, eighty to eighty-five fathoms long and aboqt six to seven 
fathoms wide. About eight boats, with two men in each, engage in 
this fishery. The number caught bore is quite variable, say from 
fifty to one hundred and fifty Green Turtles each season, besides a 
few Hawksbills. The average weight is, perhaps, about fifty 
pounds; occasionally one of one hundred and fifty pounds is taken.^ 
They are kept temporarily in small ponds built of loose masonry, 
on the shore, at localities where there is a flow of sea-water through 
the beach, during ebb-tide, from the outlets of caverns. These are 
very favorable places for obtaining a constant renew'al of the 
enclosed waters by natural means. The turtles are fed weekly until 
marketed, on the marine turtle-grass,” (Zontera) and sometimes on 
the weed pusley ” or purslane from the land.f 
A large amount of excellent arrowroot was formerly grown on 
this island, but it is less extensively cultivated at present. The 
lighthouse, situated on a hill 138 feet high, affords a wide view of 
the eastern islands. Near the lighthouse there is a cavern, opening 
on the shore cliff. 

A line of several smaller islands forms the southern and south* 
eastern boundaries of Castle Harbor. Of these, Cooper’s Island is 

^ Sea turtles of large sise originally laid their eggs in the Bermuda heaebes, 
but ceased to do so very soon after the settlement. (See IPari HI, oh, 01.) 

f For theee note# on the pteseot ttutle fishery I sm indebted to Miss Victoria 
Hayward. 
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th^ largest. It \» one of the iHlatids on which the ‘*Cahow/’ a 
remarkable extinct bird, peculiar to the BermudaB, bred in vast 
numbers when the islands were first settled. It burrowed in the 
earth, like the petrels, but its flesh and eggs, unlike those of petrels, 
were prized as food, and the species was exterminated in a few 
years. In Governor Butler’s “llistorye” ho states that it was 
nearly exterminated in 1015, when there was a great scarcity of 
other food. (See Part III, chap. 29.) This island was also notable, 
in the early history of the islands, as one of tlie places where a 
Y"ellow-wood tn»o was found, bearing a cross and a brass memorial 
tablet, and hence it was supposed to have buried treasures upon it. 
(See Part III, ch. 20, c, under Deforesting.) 

Cooper’s Island is now largely cultivated. It is one of the few 
places where the great Land-crab (Cardiaoma Gminhumi) can still 
\ h * found, burrowing its large, deep holes in the sandy soil. A much 
smaller kind (Gcearcuius laferaih)^ with similar habits, is also found 
in abundance, as well as on most of the other islands where there is 
loose sandy soil. (See ch S2.) 

The next island of any importance is Nonesuch, which is smaller 
than Cooper’s. It contains about seven acres. The quarantine 
statiod is situated on this island. 

The Ruins of the Old Jhhrts. 

Farther to the westward are several small, barren, uninhabited 
islands that are chiefly interesting because of the old ruined forts 
upon them. Some of these were built by the earliest si^ttlers, 
between 1612 and 1621, with great labor and pains, to protect the 
entrances to Castle Harbor. The settles lived for many years in 
constant dread of an invasion by the Hpanish fleets, or privateers, 
and considered these forts of paramount importance. This fear, on 
the part of Governor Moore, was natural and justifiable, because of 
the instructions of the Company, from the beginning. 

The colony had only been located a few months when in Decem- 
ber, laiiJ, the Company sent out a special ship to warn the governor 
to prepare with all expedition,” to defend the islands against the 
%»ani«h, whom they understood ere long would visit them.” Later 
they blamed the governor for spending so much labor on the forts. 

The earliest platforms, forts, and redoubts were built of cedar 
timber, bat some of the platforms built by Governor Butler, 1619- 
99, were of stone« And peiixaps some of those built in 1626 and 
1697 were also of stone. 

Tium* CoxN. Aoao., Vol. XI. 
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Apeil, 1909« 
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Most of tho ancient forts now distinguishable were built of the 
limestone found close by, wliieli was often of poor quality for build* 
ings. All arc now in ruins, for they were mostly abandoned before 
16H0, and several have never been occupied since 16^0, though later 
ones have been built on the same sites to take their places, in several 
instances. 

Castle Island is the most interesting of these islands to the visitor, 
for it is the one that was first fortified (1012), audits picturesque 
mins are much more extensive than those of the adjacent is1and«. 
This is a rather high, small island, of a little more than three acres, 
and with only one small cove where boats can land, situated on the 
south side. The northern side and the ends consist of perpendicular 
or overhanging eliflPs of considerable height. 



Figure 18.-— Castle Island from Charles Island ; a. Bains of King’s Castle ; h. 
The Citadel or pevonshire Redoubt ; c. Btona Sea* wall ot Palisade ? e. Bar- 
rooks 


The south side has a lower cliff or bluff. Along the crest of this 
was built a wall of maaonry, with a gate at the landing. Thie wall 
ie still standing and in fair condition, except at one point, where a 
email section was thrown down by tho high seas and violent winds 
of the September 13, 1899, hurricane, This wall, in its present form, 
like some of the other old works, probably dates only to the period 
of the war of 1812. But in 1696 a large nnntber of men were 
employed here in enlarging the fort and building “pallsados,” which 
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may have been the original wall, on the saine Hite. (Plates Ixxix 
and Ixxx.) 

The island itself is a barren-looking place, with thin dry soil 
between the rough limestone ledges, supporting a scanty crop of 
wiry grasses, weeds, and seaside shrubs, with an abundance of large 
prickly j>ears ( Opuntia)^ but with no trees, except a very few small 
stunted cedars. According to the early writers, it was originally 
well wooded with cedar, like most of the other islands. The smaller 
land crabs burrow there, wherever there is sandy soil. 

The native Hxard is abundant among the ruins and in the crevices 
of the ledges, and can often be seen basking in the warm sunshine, 
but it is a very watchful and agile creature, and can seldom be taken 
alive. It has the habit, common to many lizards, of quickly drop- 
ping off its tail when in danger. (See Part HI, ch. 31.) 

The tropic birds are generally to be seen, in iheir season, flying 
overhead and screaming threateningly at the intruder into these 
their solitudes. They breed in the holes of the cliffs, and sometimes 
in the drains of the old forts and barracks. (See plate Ixxii.) 

The total effect of the place, to an imaginative person, is weird 
and desolate, like the ancient ruins of the old world. Governor 
Moore, in 101 ti, \erj' soon after his arrival with the first settlers, 
mounted a gun or two on this island In 1013 he built a cedar plat- 
form on the Gumett Head,” and mounted four guns upon it, and 
he probably also had built or commenced a cedar redoubt or maga- 
zine, as usual at that time. In 1013 (about September) two strange 
vessels, supposed to be Spanish, attempted to enter the harbor, but 
were driven away by the governor in the fort. The governor him- 
self, w^bo, according to Governor Butler, “ w'as a very good gunner,” 
twice discharged a “ great gun ” at one of the vessels, hitting it at 
the second shot. In this counection it is recorded by Governor 
Butter (1019) that it was lucky that the vessels did not attack the 
fort, for there were only four guns mounted and they had at the fort 
only about twenty men, “ many of thoes very weake and feeble with 
want of foode,” and they had but little gimpow'der and only one 
spare shot. His account is as follows ; 

« Wherein oertainely ther was evidently a great deale of devine 
providence for the good of the poore plantation ; for thcr war not at 
that time above twenty persons at the Gumetts bead, and many of 
thoes very weake and feeble with want of foode; ther wer then only 
foure peeces mounted, the which though they wer all of them 
laden, yet was ther not above three quarters of a barrell of 
powder besides, and one only shott.” 
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Governor Butler also relates a quaint anecdote in regard to ihi% 
affair^ as follows : — 

<< Upon the very expectance of the entrance of these sbypg, and in 
the hurrey of the preparation for a defence, the only barrel! of pow* 
der that they had was improvidently tumbled vnder the mussell of 
one of the ordinance, the which being one of thoes two (hat wer dis- 
charged, the powder notwithstandingc, which lay thus under her, 
fired not certaine cartredges slightly made of paper and filled with 
powder, being brought up to be used upon occasion, a negligent fel- 
lowe left his lighted match upon one of them, all the whilst they 
wer at prayer, the cole whereof, though it continnally touched the 
paper, yet kindled noethinge. Thes direct demonstrations of heavenly 
assistance exceedinge wrought upon most of them, and especially it 
moved the governour, who (as I find him generally) was noe lesse 
pious than painefull ; so that callinge his men together like a good 
Christian and a soldier he publickly gave thanks to God for this his 
so protecting a preservation.” 

The first temporary cedar fortification, which was described as 
having four guns, was replaced by a larger one, built by Governor 
Moore, who was mentioned as assiduously engaged in this work in 
June, ion, and March, 1014. 

Governor Butler (1019) thus referred to the work as Stitt going on 
at the arrival of the ‘^Blessing” and “Rtarre” [about March, 
1014,J with 2H0 new settlers:* ‘^for some of them he sent to the 
Gumetts head, to make that plattfonue and rayse thoes battlements, 
that to this daye lie out upon the mouth of the harbor ; the which, 
haveing finished in some reasonable manner, was called the Kings* 
Castle.” 

Governor Hoore built on Castle Island two cedar platforms and 
three redoubts : two of the latter on the top of Gurnet Head, which 
came to be called, more specially, King’s Castle ; the other on the 
highest point of the island, to which Governor Butler, when he 
rebuilt it in 1620, gave the name of Devonshyres Redoubt.” But 

s Within the first three years, up to the autumn of 1615, 660 settlers are 
recorded as having arrived, a laige part of them ignorant and depraved, 
many having been taken from the slnma and prisons of liondon and almost ute* 

less as pitmeer colonists In a remote pliwe like the Berm^ It trsa fortunate, 

pm’hspa, that many of the laciest and most woiihleia died in the famines of 1614 
and 1615. The first 60 seem to have been better men, though them wars al«> 
some good men in the later arrivals. Oovesnor Ifoore^taak to take care of auoh 
a crowd of helplesa men and women, without any adequate suptdy of protisions, 
must have been a terrible ordeal (See Part HI, oh. 28.) 
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the name King’n <^^a«tle ” continued to be used as the collective 
name for all the fortifications on the island for at least seventy years 
later. It was also generally used as the name of the island itself by 
all the early writers. 

The oedar fort or platform and redoubt, on the summit of the 
island (tig. 18, ft), was burned in 1619, just at the time of the arrival 
of Governor Butler, but he very soon rebuilt it on a larger scale, 
cutting the platform, as he stated, out of the “maine rock.” He 
also stated that when he left the islands, in 1622, there were effi- 
ciently mounted here seven guns, most of which they called sakers 
and mnrtherers.” 

At that time the ordinarj” form of fortification here was merely a 
flat ])latform, either of rock or cedar timber, on which were placed 
the guns, mounted on cedar carriages, like those of a field piece. 
Nearby was built a musket-proof magasine, like a log-house, of cedar 
logs, in the form of a redoubt with a flat, or nearly flat roof, on 
which one or two guns were usually placed. 

Governor Butler’s letter to the Company [1620] contains the fol- 
lowing statement as to this fort : — 

began the recovery of the burnt redoubt in the Kings Castle, 
which is restored, and under it I have cutt (out of the maine rock) 
a convenient plattforme, whereon, upon newe carriages, I have 
mounted seven peeoes of great ordinance, which are of great use for 
the foundering of any shyp that shall attempt a passage by force, 
as being lodged to shoote into her hould ; and besides they com- 
mand into every nooke of the harbour, and I have bin bold to call 
it Devonshyres Redoubt (fig. 1H, ft, and fig. 19). From hence I 
went to the other plattforme, ♦ that shootes sedfe more out to sea- 
ward, wher, findinge scarce two peeoes serviceable, I have newed 
and renewed all of them with substantial! carriages, and remounted 
the peaces. 8o that you have at this present three and twentye 
peaces of ordinance in gard of the harbours moutfae, wher you bad 
not five any way serviceable at mine arrivall.” 

In another place Governor Butler stated that the rebuilding of 
the Devonshire Redoubt and the platform under it required the 
hard labor of thirty men for eight weeks. 

In the illustrations published by Capt John Smith (1024) the 

Devonshire .Redoubt’^ and King’s Castle” are represented just as 
dsacribed by Governor Butler, but there is another building, prob- 

* This was the platfonn on the brow d the olif! at Qumet’s Heed (fig. IS, a, 

and fig. m). 
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ably the house of the captain, in the background of the latter. ♦ 
(See fig. 20.) 

A gun*j>latform out out of the solid rook still exists on the extreme 
end of Gumett Hoad/’ and just under the walls of the old stone 
fort, or King’s CWle, now in rums. This piobably is the successor 
of Govomor Moore’s platform, enlarged and iin[>roved, and furnished 
■with embrasures. A sentinel box has aUo been cut out of the ‘‘ main 
rock,” and also oven-like niches for the (•annon balls. An old iron can- 
non, dismounted and thrown over the sea-wall, may still be Si*en there. 

Governor Butler, in his “Historye,” uriting of this fort, 
repeatedly speaks of it as built on ‘‘(-furnett Head,” and often calls 
it the “ Kings Castle on Gumett Head.” This name of the headland 
on Castle Island occurs at least se\en times ni his llistorye. But 
on modem maps the name ‘‘Gurnet Head” is given to a headland on 
Cooper’s Island, where Pembroke Fort ivas built by Governor Moore, 
— a ‘^fashionable redoubt,” as Butler called it. 

In the “Orders and Constitutions ol the Bermuda (’ompany,” 
1621-2, the following reference to this headland occurs m the enu- 
meration of public lands to be allotted: — 

“To the Captaine of the Fort on (Cooper’s] Island, with a Plat- 
forme over against the Ports at the Gurnards Head, two shares, and 
to the Captaine of the Forts on Gurnards Head, two shares,” 

The e&ilor (Governor Lefroy) supplied the word Cooper’s, which 
was missing in the above, but it is far more probable tliat Southamp- 
ton was the island intended, tor the fort there had a captain and 
was garrisoned at that time, while Pembroke Fort on Cooper’s 
Island was not, but was cared for by one Carter, f the owner or 
tenant of the adjacent land. Moreover, there was no “ platforme ” 
there, but only a small cedar redoubt with two guns ou its top. 

The Rev. Mr. Hughes, who went out to Bermuda in Moore’s time, 
also mentioned it in his “ Letter sent into England from the ISiuinmer 
Islands,” Dec., 1614, published in Loudon, 1615, and this is the first 
place where the name was published. He says of Governor Moore: 
— “At the Gurnets Head he hath built three fort8,J and planted them 

♦ Gov. Butler stated that he built here a house of hewn stone for the oaptain 
of the Castle, taking his former mean frame house for a “ ooriw du garde.” 

f This was the same Christopher Carter who remained on the islands two years, 
with only two companions, after Somer’s death, in 1600. 

I In the old illustrations published by Capt. Smith, in 1604 (see fig. 00) there 
are two redoubts and a platform shown on Gurnet Head, doubtless built by 
Governor Moore ; and the new Devonshire ^Redoubt, built by Butler (1630) to 
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with great peecos, and men to defend them.” It \n also spoken of 
by Capt. John Smith (History of Virginia, etc., 1G*J4) as “Gurnets 
Head.” He says of Governor Tucker, 1616, that be “appointed 
Master Stokes, Lieutenant of the Kings Castle at the Gurnets Head.” 

By some unexplained error, or confusion of terms, the name came 
to be applied later to the headland at the southern extremity of 
('ooper’s Island, where (Tovernor Moore built in 1614 a fortification 
called Pembroke Fort, doubtless of heavy cedar timber. On most 
modern maps the latter is still erroneously called Gurnets Head.* 

The “ Gurnard Head,” as used by the Company, is only the more 
modern form of the same uord. In the narratives of various \oy* 
ages of about that period, certain headlands are said to be shaped 
“like the head of a gurnet,” or “gurnard.” It was a common com- 
parison at that time. Doubtless one or the other (or both) of these 
Bermuda headlands, as seen by approaching sailors, had a fancied 
resemblance to a gurnards head, but the resemblance may have now 
disappeared by erosion. f 

Hughes’ “ Letter from the Summer Islands,” 1615, and Capt. John 
Smith’s History, ed. I, 1624, are the earliest books in which I have 
found the name. Governor Butler’s Historye, which contains numer- 
ous references to the place, antedates the latter, but though written 
in 1610-26, it has only recently been published (IHK2), except those 
* parts of it borrowed and printed by (^apt. John Smith in 1624. 

The name does not occur on Norwood’s map of 1663 (at least not 
on the editions tliat I have seen), though it does occur on his map of 
1022.J But the name is placed on the latter so far away from land 

replace the one built by Moore on the name site, and burned in 1619. These 
were the “ three forts” mentioned. 

^ The old writers do not gi"^^ clue as to the reason for the application of 
the name, but the same name has been given to high headlands in other coun- 
tries, as for example, “ Gurnet Head *’ on the north shore of Massachusetts Bay. 
“Gurnet” is simply an old form for gurnard— the name of several species of 
English market fishes having large, rough, angular heads. 

t Viewed from the shore ledges on the south side, there is a very striking 
human profile to be seen near the base of the cliffs under the old “Kings 
Castle.” (See fig, 91.) 

t On this map both Latin and English names are given to many places The 
Latin name of Oumets Head is given as “Hyroae promont,” Precisely what 
this means is uncertain. It may be bad Latin for “Hirol Prom.” The name 
on the map is even ootalde of “ Gurnet Heisl Rock,” for which he may have 
intended it. But the fafilt may have been due to the Dutch engraver. In his 
map of 1668, the rook is comotly named. The ueeof the name “Gumett 
ftesd ” was well esthbllsbed before Norwood’s first map was made. 
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and covers so much space, that wo cannot be sure as to which bead- 
land he intended to desi^ate by this name, but there is not the 
slightest doubt but that the headland of Castle Island was the true 
Gurnet Head* The names of “Tuckers Island” and “Brothers 
Islands” have also been transferred and interchanged subsequently 
to Norwood's maps and descriptions, 160 

Situated outside of all the oth€»r islands, off the entrance to Castle 
Harbor under Gurnet Head, lies “ Gurnet Head Rock.” This is a 
high, very steep, rough, and rugged rock, rising sheer out of the 
water, with no beach, and very inaccessible except in smooth 
weather The side?are in most places nearly jierpendicular and rise 
to sharp, ragged summits, with little or no soil, as I ascertained by 
personal examination, in 1901. This evidently took its name 
because it was off the Gurnet Head of Castle Island, and was most 
assuredly used for the bearings in entering the ship-channel under 
Gurnet Head, by the earliest navigators, before there were charts. 

It is of scientific interest chiefly because it is still a possible breed- 
ing place for the “Pimlico” or Audubon’s Hhear water, which has 
been mistaken by many writers for the extinct “Cahow.” The 
latter could not have bred on this island^ for there is no soil in which 
it could have burrowed to make its nests. (See plate Ixxix, fig. I, 
and history of the Cahow in Part III, ch. ao.) 

The ancient wooden forts and redoubts undoubtedly were demol- 
ished, if not already decayed, to make room at a later period for the 
more modem stone structures, some of which were probably built at 
about the time of the war of 1612, when this island was again gar- 
risoned. The islands were so much impovenshed in the time of the 
Revolutionary war and the people were so much in sympathy with 
the American colonies,"* that it is not probable that any new fortifi- 
cations were built at that time, even if the old ones were repaired, 
which is doubtful. 

On the highest point of the island, toward the western end, there 
is now a high stone redoubt, with embrasures for several guns. The 

* It is a matter of historj* that the powder magasine at St. George’s was rob- 
bed of all Its powder, early in the war, and that the powder was sent to QeUeral 
Washington, at his r«*qu6st, and contributed largely to the fmooess of the oolo- 
nlats. As if to emphasise their ill will and contempt of Govenier Bmere, the 
stolen powder was carried through his grounds. In return, Oongtess allowed 
provialotis to be shipped to the iidands» where food was then scarce. 

An autograph letter written by General Washington to the Inhabitanta of 
the liUnd of Bermuda, Sept. 6, 17T6, in regaid to the seizure of this powder, 
is stm preserved. (The Writings of George Washington, by J. Sparks, «l, p. 7T.) 
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«tepB, probably of wood, that led to its top are gone. It in sur- 
rounded by a stone fort of considerable sixe» and both are in fair 
preservation. This stone redoubt and the battery under it were 
evidently built on the site of Butler’s ancient De\on8hire Redoubt 
and platform, of 10iio. 

Near the western end there is another fort or battery, and the 
barracks, with the walls standing, but the slabs of stone have been 
stolen from the roofs and carried away by the natives of other 
islands, and all the timbers have disap|)eared, probably in the same 
way, but there are some iron pillars still standing here, so that these 



Figure 10 *-^Oaatle Island , the ancient Citadel or Devonshire Eedoubt 

Phot 1901 

ruins look ratfaor modern as compared with some others. Two of 
the old brick ovens remain, but small stalactites have formed in the 
interior. The vandalism of the natives from the other islands has 
probably caueied much more destruction here than the elements. 

OouW we have been sure of the exact period when any of these 
works were built in their present form, they would have afforded us 
exoellept geological deta by which to estimate the rate of atmospheric 
erosion and decay of the ordinary limestone rock, of which they 
were built. The actual amount is quite variable in different places, 
but nowhere so great as we should naturally have expected in works 
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of thib character, and in ho exposed a Bituation, dnrbg so many 
years. But the absence of front is a gieat factor in tbe durability 
of such locks. Probably the official records would show when these 
later structures were built, but we had not sufficient time to ascer- 
tain it 

I was not able to ascertain positively that an\ of the works now 
standing on ('’astle Islan<l were built in the eaily period, beiore UJ!?5, 
for though in the same places, the older works must have betui 
totally demolished and new' ones of larger size built later. 

In the History of Viiginia, etc., by ra])t John Smith (16:J4), he 
reproduced a lough map of Bermuda, wuth the location of all the 
forts indicated, and with marginal illustiations of the foils and 
public buildings, including the Devonshire Redoubt and platform, 
with Its se\en gun**, the Kiiig^s (^astle, and the Southampton Fort 
opposite. These cuiious illustrations were undoubtedly made by 



Figure 20 —Ancient illustrations (made by Norwood In 1632) of King’s Castle (M) 
and Bouthampton Fort (L), first pubhshed in 1634, Beduced by photography. 

Richard Norwood and furnished to Smith,* either by Mr Nor- 
wood or by Governor Butler. Mr, Norwood had ju<(t before that 
time completed an official survey and map of the islands, with iu 
divisions into shares, for the Bermuda Company. lie was a very 
able engineer and surveyor, long resident on the islands, and must 
have been very familiar with every part of them. So his Ulustrai^ 
tions, though rude and all out of proportion as to the land and water, 
are probably correct enough to give a good idea of the works, as they 


* Oapt. Smith credits his illustrations to Norwood. 
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Stood at that time. Moreover hin figures agree well with the eon- 
temporary desoriptioiiK by Governor liutler, ah to the number of 
guiH in eaeh fort and other jmrthmlarH. Butler himself alludes to 
sueh figures, probably the very ones published by Smith. 

(lovernor Lefroy, in his edition of Butler’s “ Ilihtorye,” has 
reprinted this illustration. Norwood’s original maps of that period 
are remarkably accurate. 

1 have here rej>rodueed home of the illustrations of the ohl forts, 
taken from ('apt. John Smith’s History. In the \iew of King’s 
Castle a vessel is represented as passing through the narrow channel, 
under Gurnet Head, and Southampton Fort is shown on the other 
side, as descrilied by (Governor Butler, who built it. But no attempt 
has bt^n made by the artist to show the actual form or height of 
either island, or the width of the channel, as compared wdth the size 
of the ship and forts, for the ehannel iu‘re is perhaps a quarter of a 
mile wide. It is, in fact, in these respects intended to be a mere 
diagram, but it was probably also intended to give a fair idea of the 
form and character of the forts or platforms themselves, and of the 
redoubts or magazines, and more espe<*ially the number of uiounted 
guus. 

Governor Butler states that Southampton Fort was the only one 
properly platiried and laid out for defence, and the illustration cer- 
tainly showTs a style of construction very different fiom any other, 
and more like the larger forts of the Old World (tig. 20). Its ruins 
can now be Keen, having nearly the form here represented. It is 
enumerated as among the forts in use in 1H77, in the statement 
made by the Company, and it was still garrisoned in looa. I have 
found no mention of its having been repaired or rebuilt in later 
times. Governor Lefroy (about 1876) speaks of it as showing its 
original form, and in fair preservation, at that tirqe. Scientifically 
it is, therefore, of much more interest than the works on i'astle 
Island* 

The northern side of Castle Island was so high that boats could 
not land there except at the foot of stairs cut out of the solid rocks. 
These must have been used when the seas were beating on the 
south side. There was also a well and windlass for hoisting frtdght 
fAim boats on that side, where the cliff overhangs. Two large brj(^k 
water-cisterns, with their stone catchment platforms, on the slopes 
of the hills, are still in pretty good condition, and are full of good 
water, but they are probably not very liboient (See plate Ixxix, 
fig* U 
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Bftrly in 1820, Governor Butler built the opposite fort on South* 
ampton Island, and mounted there five guhs, most of which he 
raised from wrecks. Ilis description of it is as follows 

“ The Governour is noc sooner returned out of the maine to St 
Georges, butt be setts twenty men of his owne people on worcke at 
Southampton Forte, the which after six w cokes of hard labour is 
absolutely perfected, and the whole worek shntt in, and ordinance 
secured, by three smale bullwarcks, two curtaines, and two ravelins; 
the which not only (being thus putt together) maketh a very fayre 
shewe out to sea, but is, with all (the naturall site of rock exoeed- 
inglie well eoncnringe) very strong and defensible ; being (to saye 
the truth) the only true peece of fortification in the whole Hands.” 



Flgnn 21.— Oastle Island ; Gurnet Head in profile, with ruins of King’s Oaatle 
on the top ; Profile, (a) at base of cUlI ; (6) ^tns of Southampton Fort. 
1201 . 

He also built there a cedar redoubt for a magaaine. The main 
ehip<channel lies between this fort and the “King’s Castle.” 
Three of the guns for this fort ho raised from the wreck of 
Warwick, “with infinite toyle and mnoh danger.” If we consider 
the small site of the guns of that period and their short range, 
whether on land or ships) diete works seem to have been very well 
planned, but their strength was never actually tested by hostile ves^ 
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sels, though somewhat suspicious vessels were sometimes scared 
away, just as well as by many modem forts of greater siae. (Fig. 
21, and plate kiix, fig. 2.) 

Additions and repairs were made to King’s (^astle at various tiroes, 
and it seems to have been garrisoned almost continuously for over 
seventy years, though the regular garrison usually consisted of only 
12 men. 

In consequence of the war with Spain, the Company in a letter of 
March, 1026, ordered (tovernor Woodhouse to see that the forts, 
especially King’s Castle, were kepi in order and well guarded. 

As a result of this, extensive repairs were made and new works 
were built at the King’s Castle from May to November, 1626. A 
levy of men from all the tribes was made, each man to give two days 
labor or furnish a substitute, the men to work in gangs of 15 each. 

Items charged for the special or skilled labor indicate that consider- 
able changes were made. There is a charge of 120 pounds of tobacco 
for 1,000 feet of cedar planks for the platform, etc.; 400 pounds for 
the foundations; 694 pounds for mounting the ordinance and for the 
*^palisado;” 425 pounds for iron work of the gun carriages, etc. 
Altogether, 3,026 pounds of tobacco were demanded for this work. 

There is no special description of the work done, or needed to be 
done, nor any statement of the number of guns mounted. It seems 
strange that so many repairs were needed within four years from the 
time that Governor Butler had left the works in good order and the 
16 guns mounted on new cedar carriages. There is no mention of 
new guns, A little later there were charges of dishonesty and fraud 
preferred against Capt. Blokes, who was then in command of the 
fort, and Capt. Felgate, who superintended the work, and they were 
both discharged from the service, in disgrace, showing that the pub- 
lic interests were sometimes poorly looked after thpre, — much as in 
modem times, and oilier countries, on a larger scale. 

In November, 1026, a new fort was ordered to be erected on Pen- 
iston’s Island (now Paget Island), about where Fort Cunningham now 
stands^ 

For this work every owner or ‘‘ balver renter of land,” and every 
servant receiving wages, was required to give lo days of labor or its 
equivalent in substitutes. Wages were reckoned at 2j| lbs. of 
tt^aoco per day, without board, or 2 lbs. and his victuals.” The 
men were to work in gangs of 40 at a time, in rotation. At that 
titne the land had to be cleared. There is record of a special 
charge of 120 pounds of tobacco for felling the trees on the site. ^ 
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But I have found no description of the nature or amount of work 
actually completed there. 

Among the old records are numerous entries of amounts paid to 
the garrison and for supplies of various kinds, up to 1090 or later. 
Southampton Fort was also in use as late as 1 { * The usual amount 

of pay was 170 pounds of tobacco annually, for each man of the 
garrison ; for in those times tobacco was the regular currency of the 
islands, not only for the payment of wages and salaries^ even of the 
governor, but also in ordinary trade and barter. In 1622 tobacco 
was valued there at 2 shillings 0 pence per pound, but the people 
claimed that this was too little. In 1629 there is a reeord of 
amounts in tobacco paid for cedar lumber, nails, rosin, tar, etc., for 
a new \iater cistern and platform at the King’s Castle, as well as for 
the labor of building it 

Repairs were recorded as made at King’s Castle and Southampton 
Fort in 1660, and a new cedar platform was made at King’s Castle. 

It was used as a prison in 1649, and it is recorded that it was 
made the place from which the pilots should go out to ships in 1650. 

In June, 1672, much alarm was felt on account of news of the 
war between England and Holland. Cotisequently the forts were 
repaired, guns were remounted, and a new fort was ordered to be 
built, at an unfortified place, but the locality is not recorded. Per- 
haps this was the very old stone redoubt at the entrance of Hungry 
Bay, now in ruins, but with part of the side walls standing. All the 
guns were ordered tested with double charges in 1674. 

The King’s Castle was again repaire<l and the guns were put in 
order by Governor Coney, in 1 684. 

As the extinct ‘‘cahow” was still abundant on the adjacent 
islands when the earliest foitifieations were built on C’astle Island, 
and os it must, undoubtedly, have furnished part of the rations of 
the workmen and garrison up to 1616, it was thought possible that 
by a careful search in the adjacent soil, or in the kitchen-refuse of 
those ancient works, if any could be found, some of the bones of the 
cahow might be discovered. Probably most of their rubbish was 
thrown over the high cliff, directly into the sea. 

A considerable mass of debris, mixed with kitchen middens,” 
wa% however, ov erbauled close to the old fort on Gurnet Head, but 
no cahow bones were found, though there were bones of common 
birds, fishes, and domestic animals in good preservation, showing 
that the calcareous soil is suitable for the preservation of the bones. 

♦ One o£ the depositions made in 1698, in regard to butied treasures, was by 
Oapt. Btaugman, commander of Southampton Fort (Bee oh. 86, e.) 
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W© also fottud gunflintH and flint cores from which they had been 
made, silver and brass military buttons, broken clay pipes, etc. All 
these, however, probably belonged to the period of the war of 1812. 
Charles Island, or (yoat Island,” a little farther south, is rather 
smaller and still more barren, as it is covered in some places with 
drifting sand. It also has the ruins of a small fort on its highest 
point. This stone redoubt was built by Governor Moore about 1614, 
and mounted only two guns. (Fig. 22.) 



Figure 2)^. — Charles Island and Rains of Cliarles Fort, built about 1014. 

Norwood, the engineer, stated in 1063 that this fort was even 
then “fallen into decay.’’ In digging into a bed of loose sand, 
undermined by the sea, on the north side of this island, we found an 
abundance of large fossil snail shells, of a species not now living on 
these smaller islands, and nearby, two skeletons of soldici^s, associated 
with military brass buttons, made in Dublin, and stamped with three 
mounted cannon, in a row, indicating an aitilleryman. 

The most interesting finds on Castle Island were the broken 
pearly shells of the West Indian AVholk {fAkwna pica), which had, 
apparently, been utied as food. This mollusk, which is eaten in the 
West Indies and called the “ whelk,” has been so long extinct in the 
Bermudas tha^ nothing is now known of its former presence in the 
living state* Its large, thick, moetled, and partly jiearly shell is 
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common as a fossil in the tBolian limestone all over the islands, even 
on the highest hills, and is often seen loose, where the soft rook has 
decayed. More often it may l>e seen carried about on the backs of 
the large land hermit-crabs, whose ancestors, many thousands of 
years ago, carried these same shells inland from the shores to the 
ancient sand hills. (See chapter on Geology and figure.) But this 
occurrence of the broken shells in the kitchen refuse, would indicate 
that this West Indian Whelk was living in these waters in 181 si. 
(See Part III, ch. :J:2, and ch. 46, Geology.) 



Figure 2da.-->Tbe Land Hermit<crab (Cenobita diogtnm) carr^ring fossil marine 
shell (Livona) on its back. 


Part IL — Physiography^ including Meteorology^ etc. 


1. — Geographical Position. 

The dry land of the Bermudas is mostly included between N. Lat. 
32'’ 16' and 32® 23' and W. I^ong. 64® 39' and 64® 53', But the reef 
areas extend between 32® 12' and 32® 30', N. Lat. ; afid between 
64® 34' and 66® 02' W. Long. 

These islands are remarkable for their isolation from any other 
lands, and the depth of the ocean around them. 

I am indebted to Professor S. L Penfield for the following mea- 
surements of distances on the maps made according to bis new 
method of stereographic projection. They are believed to be much 
more accurate than those hitherto given : 


Bermuda to New York, 

Cape Hatieras, 676 

“ Martha’s Vineyard, 6t5 

** Cape Cod, 620 

“ Cape Sable, N. S., 676 

Great Abaoa Is,, Bahamas, 715 
Porto Bteo, 860 


676 nautical miles. 
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2 .— and JEktieni of the Islands and Beefs. 

The exiHting islandn of l^rmuda must be regarded as the remnants 
of the higher parts of a submerged and very much eroded, older 
limestone island, of much larger size, which has been well called the 

Greater Bermuda.” It might, perhaps, be as well called the Plio- 
cene Bermuda, from a geological point of view. 

The outline of the Greater Bermuda is preserved by the outlying 
limestone reefs that surround the present islands on all sides. These 
reefs have an elliptical outline, about 22 J miles long and 11 wide, in 
the widest parts, and cover about 250 square miles. 

I'hey consist of seolian or sand-dune limestone, like that of the dry 
land itwdf. They are, in most parts, covered with coatings of living 
corals, corallines, and algte, that retard the erosion by the sea. In most 
places they rise nearly to the surface of the sea, and at extreme low 
tides large, flat areas of reefs rooks, called “ flats,” are laid bare. 

Therefore they are extremely dangerous to navigators, even now, 
though the two excellent lighthouses and the excellent modern charts 
► have gn^atly reduced the danger. 

The outer reefs, on the north side, enclose large areas of irregular 
scattered reefs of the same kind, and also several large sunketi lagoons 
anijl anchorages of deeper open waters, with bottoms covered with 
tenacious, white, calcareous mud and shelb^aiid, thus affording good 
anchorages, large enough to accommodate the largt'st fleets of 
vessels. These are often 50 to 70 feet deep, and sometimes deeper 
than that in places. The entrances are narrow and few. array 
Anchorage and Great Sound are good examples of these. (See map.) 

The dry land of the islands consists of over 150 islands and islets, 
many of them very small; together they form a narrow, hook-sliaped 
group, about 14 miles long, in a straight line, and mostly from one- 
balf to two miles wide. The total area is about 12,400 acres, or 19 
square miles, of which about 3,000 acres is said to bo arable.*** 


*Soue ot the other ictonda, of less importauoo, with their approximate ataae, 
aoi'orditig to Norwood's 1668 survey (fraottomi asoally omitted), are as follows: 


Cooper's Island, 77 acres. 

.Paget or Peuiston I. , 31 acres. 

Long Bird Island, 46 acres. 

Smith’a IsUnd, 61 acres. 

Nonesuch “ 15 ** 

Ckmey “ 14 ** 8 roods. 

Castle 8 ** 2 roods. 

Sotttiiiatnpton lidand, 1 acre 2 roods. 


Boas Island, 4 acres. 

Yates Island, 81 ** 

Elisabeth 21 ** 

Tucker's “ 21 and 7 acres. (Now 

Danisl Island and Benets Island.) 
Brother’s Islands, 20 and 17 acres. (Now 
Tucker’s Island and Morgan Island.) 
Trunk Ii^nd, 8 acres. 


Ohaxlss Island, 8 acres 8 roods. 

Norwood stated that most of these sises are only estimates. But they agree 
closely with the official estimate made in 1B75. 

Tsusm, Cotof. Aaan., You XX. 


80 


Afrxl, 1902. 
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The bulk of the land is contained in the Main Island, which is 
about 11 miles long, and contains about 9,725 acres. Four other 
islands are of considerable sizo.^ Two are at the western end : 
Somerset Island, with 702 aom; and Ireland Island, with 3 38 
acres. At the eastern end are St. George’s Island, with 706 acres ; 
and St. David’s Island, udth 527 acres. 

The Main Island is cotinecicd by bridges with St. George’s Island 
and Long Bird Island at the eastern end ; and w^ith Somerset 
Island, Boas Island, and Ireland Island, at the western end, so that 
one can drive by good roads from one end of the group to the other. 
But St. David’s Island and many of the smaller islands can only be 
reached by boats. 

8. — IlilU, Vfflleye^ Sinks^ Brackish PondSy Sicamps. 

The land of the larger islands is everywhere hilly. The hills are 
mostly gently rounded and are nothing but consolidated sand-dunes, 
ooiiBistiiig of shell-sand, blown from the beaches in ancient times, 
and hardened or cemented by the infiltration of rain-water tempo- 
rarily holding some of the limestone in solution, as will be more fully 
described in the chapter on Geology. 

This mode of origin, as sand drifts, accounts for their rounded 
forms and irregular arrangement. Several of the higher are over 200 
feet high ; the highest is 268 feet. This is an unusual height for 
sand-dunes, but is exceeded in the Bahamas and some other 
countries But before the great submergence of these islands these 
hills must have stood at least 100 feet higher than now. (See 
Geology.) The great violence of the storms that often visit these 
islands ; the lightness of the materials ; and the fact that the hills 
when once formed very soon harden at the surface, so that the sub- 
sequent storms cannot cut them down again, are sufficient reasons 
for their great elevation. 

Between the hills are irregular valleys of various sizes. Many of 
these are surrounded by hills or higher land on all sides, so that they 
have no outlet. (See plate Ixv, fig. 2.) They never contain water 
unless they are so low that they extend below the level of the sea ; 
in such cases they oon^in salt or brackish ponds, fresher at the sur- 
face, of which there arc several of considerable size, as well as many 
smaller ones. 

A lino of sinks, part of them eontaining brackish ponds, extends 
from Tucker^s Town westward for several miles to Paget Parish, 
nearly parallel with the south shore of the Main Island, and not far 
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from it. Some of tiiese are coniieoted with the sea, like Tuckers 
Town Bay, Trott’s Pond, and Penision’s Pond ; others are separated 
from it by narrow and low divides or ridges. In severe storms the 
sea pours in large quantities over the low divide into Peniston’s 
Pond, which is the largest of the ponds, so that ultimately, and at 
no distant time, it will doubtless form a breach and thus convert the 
pond into a bay or harbor, like Hungry Bay and many others. 

Hungry Bay was evidently at one time a pond of the same kind, 
which has been breached by the sea. The tide now flows in and out, 
through a narrow channel, in a rapid current. This bay is shallow 
and the inner end terminates in a dense mangrove swamp of con- 
siderable extent. It is a favorable place for zoological collecting. 
When the interior valleys or sinks are not quite so low, but yet 
extend below the level of the sea, they usually form swamps, peat 
bogs, or marshes, with thick beds of peat or muck. Pembroke 
marsh and Devonshire swamp are large peat bogs of this description. 
Borings have shown that the peat in Pembroke marsh is about 
40 feet deep, and its bottom extends many feet below the level of 
the sea, showing that the land has subsided considerably since the 
beginning of its formation, for peat does not form in the salt ponds 
or bogs. Peat bogs have also been dredged up during the harbor 
improvements, at considerable depths. (See Geology.) 

The vegetation in some of the sw'amps is very dense and luxuriant. 
This is the case especially in Pembroke swamp. The Palmetto 
grows tall and slender in such places (fig. 32). Among other jilants, 
the ferns are very conspicuous. Some of these grow to large size, 
especially the two spec^ies of Oenwnda^ which are also found in the 
northern United States; the common brake or bracken {Pte^'U aqui* 
Una) ; and the Marsh Fern {Acrostichum aureum)^ a large West 
Indian species. (See Part III, cli. 24, Botany.) 

Abeeu,ee of fitreame and Springs, 

Owing to the great poiX)sity of all the limestone rocks, surface 
water does not collect suflSciently at any place to form streams, 
springs, nor ponds. Rain-water, collected in cisterns, is the uni- 
versal w^ater supply,* and owing to the abundant rains, it seldom 
fails, with ordinary care. The roofs of the houses are mostly 
covered with slabs of limestone, cemented, and armtiged to catch all 

* Tksrs lu^tt a few exoepilous to this rale, for three or four recent wells, of 
xaodsvate depth on high land, have proved successful. 
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the rain-water. But in many places on sloping hillsides, platforms 
are built of similar slabs of stone to conduct the rain-water into 
large cisterns at the base of the slope, as at Castle Island. (See 
plate Ixxix, fig. 1.) 

4 . — Fallen Caverns and Natural Fish Ponds, 

In many places small and deep valleys or abrupt depressions 
occur, which are called “sinks'^ or '^plantation holes” Most of 
these, if not all, have been caused by the falling in of roofs of 
caverns, which are of frequent occurrence here. Vegetation is often 
luxuriant in such places, owing to the rich soil, increased moisture 
and heat, and tlie shelter from the high winds. 

When these sinks are formed by the failing in of caverns that 
extend bel(»w sea-level, they result in the formation of excellent 
natural fish-ponds, for they have subterranean connections with the 
sea that serve to renew the water constantly and keep it pure. 

Many of these exist. The one best known is the "Devils Hole,^’’ 
situated close to the west end of Harrington Sound. This is about 
100 feet across, and the water is said to be about 40 feet deep. It is 
now enclosed and kepi stocked with a large number of fishes, mostly 
Hamlet Groupers, for exhibition purposes. It is a plaoe of much 
interest to visitors. (Bee p. 446 .) Three ponds of the same kind are 
situated near the old Walsingham house, close to the shore of Castle 
Harbor. The largest of these contains several fine sea-turtles. The 
others contain many bright-colored fishes of various kinds. Another 
very interesting pool of this kind may be seen close by the road- 
side on Coney Island, just after crossing the causeway that leads to 
this island. It is on the right hand side of the road, and only 
separated from it by a rough board fence. It has perpendicular and 
overhanging rocky sides, but at the bottom there is a considerable 
depth of clean, transparent water. In a calm day large numbers of 
interesting fishes, some of them of large siee, can be seen leisurely 
hunting for food among the masses of fallen rock the bottom. 
But they suddenly disappear into the cavernous places at the least 
alarm. The principal fishes noticed here were the "Sea Lawyers” 
or Gray Snappers, which took the initiative in all the evolutions, 
and whose movements all the others followed in case of supposed 
danger. 

There were also large blue Parrot4shes, Pilot^^fishes, and several 
other kinds. They are said to have enWred this place through small 
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hidden crevices when young, but cannot now escape. It is certainly 
a vi^vy beautiful natural aquarium, 

5 . — Harbors and /Sounds, 

In many cases the gradual erosion of the sca-cIiffs by the waves 
and the encroachments of the sea, have connected similar sinks and 
natural hsh ponds with the outside watera by means of narrow or 
w'ide channels, thus fonning partly enclosed harbors, lagoons, or 
bays, as they are variously called. Every stage in this ])roce88 can 
be seen in progresH, There is a little landlocked ca\e on Cooney 
Island, with a shell-sand beach, but connected with the open water 
only by a narrow channel, between high limestone ledges, barely 
wide enough for a row-boat to pass through (figure 23). A similar 
miniature harbor may be seen near the roadside between Bailey Bay 
and Shelly Bay. It is said to have become connected with the sea in 
quite recent times. It is easy to see that this same process, when it 
opens up a larger valley or sink, will give rise to larger lagoons and 



Figure at Coney Island, with a narrow entrance 

faarbora. No dotibt Hungry Bay, Harrington Sound, St. George’s 
Harbor^ and other harbors have been formed partly in this way, 
though doubtless in combination with the ofTects of the great sub- 
aidenoo of all the land that took place in a late geological period. 
(See Geology.) 
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0 . — Miwgrore fkeampe. 

When small bays or lagoons are thus formed by the invasion of 
the sea, if they should bo sheltered from violent waves, mangroves 
and black-jack trees take root in the sea water itself, as well as 
along its borders. By means of the peculiar descending shotits or 
aOrial roots of the former and the ascending shoots from the roots of 
the latter, a dense thicket or mangrove swamp is soon fomed, admir- 
ably adapted to collecting and retaining dead leaves, mud, and 8i‘di- 
ment of all kinds, thus gradually increasing tlio area and fertility of 
the land. (See plates Ixviii, fig. 2, and Ixxiv, fig. I, and Native 
Trees, Part III, ch. 26, e,) 

Such mangrove swamps, usually of small extent, exist in many 
pbioes, 08 at Coney Island, Walsingham, Spanish Point, TuekerV 
Town, etc. 1 . 4 irger and denser ones may be seen at Hungry Bay, 
Mangrove Bay, and several other places. 

7. — Caverne mid OrottoeA, 

Among the more interesting of the geological phenomena are the 
numerous caveims, usually hung with numerous huge stalactites, but 
sometimes with innumerable small and delicate ones ; and in some 
places decorated with the most delicate fret-work, or with thin> 
translucent drai)eries, of snow-white stalactitic material. 

Some of these caverns are of considerable extent, but tbe larger 
ones are generally partly submerged below the level of the sea, so 
that the floor may be covered with clear sea- water, JO to 20 feet 
deep. Sometimes stalagmites can be seen rising up from the bot- 
tom, beneath the sea water. , A large cavern on Tucker’s Island,^ of 
this description, had been fitted with pipes for acetylene gas and the 
proprietor had a boat insidjb, with which he, like Chm^on, took his 
visitors across the dark and mysterious waters. In this cavern the 
stalactites are of colossal sises, but they are dark and dull in oolor^ 
as if finished ages ago, as indeed t^ey doubtless were. 

On the Walsingham place there are several well known caverns. 
We succeeded in obtaining photographs of two of these. (See plates 
ic-xcii.) One of them has two entrances and does not contain water, 
though it is in a depression, not much above seadevel. It is near 
Thomas Moore’s famous Calabash Tree. The stalactites are of large 
sise, but badly smoked by the torches and bonfires of the innumet- 

* Sines my visit, this island has besti oonvertsd into a pvtson-eamp for the 
Boers, and is net at present aocessible to the public. 
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able viBitorB, durinisf nearly ,300 years. Another, not far away, con- 
tains a deep pool of sea-water, but as tlu^rc is no boat in it, the 
visitor can only view, from one side, the \on^ sloping roof, hung 
with stalactites of various sizes. Many of these have been broken 
off by the vandals who liave visited it, and all are ha<lly smoked. 
15ut nevertheless, though its beauty has been so much marred, it is 
an interesting place to visit The most beautiful stalactitic fonna- 
tioiis that we saw were in the Peiiiston Cave, near the Harrington 
House, to the west of Walsingham. ^Phis cave can only he entered 
though a small and rather difficult passage, near the top of a rather 
high hill. It descends with a Btee[> slope for about BO feet. In the 
bottom there is a deep jioo! of clear sea-water. The sloping roof is 
hung with thousands of b<*autiful, slender, white stalactites, many of 
them very small, not much larger than a load pencil, and still form- 
ing, for n(H‘dle-like crystals of liiiicHtone can he seen forming in the 
drop of clear water that is suspended from the tips. This cave also 
contains elegant drapery -like dejiohits of white* stalactite, in many 
varieties.*** (See plate xciU and Geology.) 

Many other caves, which are accessible to visitors, are known 
upon the islands. There is a cave on St. David’s Island, near the 
lighthouse, but I did not visit it. Among the well known eaves 
are Joyce’s, PaynterV, Chalk, Church, Cooper’s, Hall’s, etc. 

llie eave on Somerset Island, known as Hasset’s, is of great extent, 
for it is said to have been explored for more than a mile, but it has 
only a few stalactites. See Geology for additional descriptions. 

Along the high shore cliffs there are many grottoes and caves that 
can only be entered from a boat, and sometimes only at low-tide. 

Two large dome-like grottoes of this kind, aecessible only by a 
boat at low water, are sitiiatiN} close together in the Rh<)i*e-cliff a 
short distance east of Bailey Bay. One of them is lighted from 
above by a small chimney-like opening in the roof. They have 
more or less of the shape of huge Indian lodges or wigwams inside, 
and might well have been called ** wigwam grottoes,” if they ever 
had a name, or needed one, 

Smidler grottoes in the shore cliff exist at Clarence Cove, and in 
many other places, and many are entirely submerged, under the 

^ This cave ha* not yet been opened to the public, and the walking and climb- 
ing over the steep, wet elopes, covered with tallen rooks and slippery red clay, 
mtder it unsuitable tor most visitors, eepeolally ladies, until its exploration 
shall have been made easier by enlarging the entrance and making steps, 
where needed. 
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coral reefs, and are the abode of innumerable fishes, octopi, and vari- 
ous other marine creatures. (See plate Ixxiii, and Part VI.) 

The character and mode of formation of these caves and grottoes 
will be more fully discussed later, under Geology . 

8 . — Shore Ciiffs ; Natural Arches ; Pinnacles. 

Along nearly the 'll hole length of the southern sides, and on parts 
of the northern shores of the islands, tliere are broken and very rough 
cliffs of limestone, often of considerable height, and not infreqiu'ntly 
perpendicular or overhanging. The irn^gular stratification of the 
limestone, with layers of unequal hardness, and sloping in all direc- 
tions, which is characteristic of all such leoUan limestones, causes 
this rock to be admirably suited for the ocean waves to carve into 
curious and fantastic forms. 



Figure 24.— Chasm and Natural Bridge on Cooper’s lidaud. 

In some places former headlands bare become detached the 
shore and worn by the waves into towers, pyramids, pinnacles and 
other curious forms, which are often very picturesque. The surface 
of the rock is deeply eroded and honeycombed by the spray, and 
covered with bard, projecting, sharp points, so that it looks very 
rough and weather-beaten, and it is certainly very rough to olimb 
over. In most places, where long exposed, it has a dark color. 
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Pulpit Rock,” on Ireland Inland, is a good example of a detached 
pinnacle rock* (Sec figure 25.) It also shows well the irregular 
stratification of the spolian limcBtone. Some of these pinnacles stand 
out some distance from the shore, on the flat reefs, showing where 
an islet, or the shore cliff once stood, long ago. 



Figure ad.-'Pnlpit Rook, Ireland Island. 


The famous North Rocks (figure 3o) are pinnacles of this kind, 
standing on the outer reef, some eight miles from the north side of 
the islands. They stand on a broad platform of reef rock. They 
serve as monuments to mark the position of what was once a large 
and high island. (See Part III, ch. 28, and Geology.) 

In other cases, owing to the unequal hardness of the rock, and to 
the frequent existence of masses of unconsolidated sand in the lime- 
stone, the waves have eaten away these softer parts very rapidly, 
leaving the harder parts standing. 

This has sometimes resulted in the formation of natural arches or 
bridges, Of which the doable natural arch ” near Tucker’s Town is a 
good example, (See plate Ixxxvii.) 

9.-f- Cathedral JRoeke, 

The Ci^odral Rocks, or ^*CWd Church Rocks” as they are often 
^led« on the west side of Somerset Island, have been formed in a 
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similar way* (See p. 437 and plates Ixxxviii, Ixxxix,) The sea has 
here washed out vast quantities of soft rock or scarcely consolidated 
sand, such as occurs in many places along that coast, and has left the 
harder parts standing as large, roughly fretted and fluted columns, 
13 to 15 feet high, which are partly roofed over by the upper and 
harder layers of limestone. (See under (neology.) These column- 
like rocks are very curious and picturesque, but are neither so tall 
nor BO maBsivo as they api)ear to be from the i)hotographs. 

Similar rocks, but not roofed over, exist at Tobacco Bay, a cove 
near Fort Catherine, on St. George’s Island, and in other localities. 
(See platesdxxx, fig. 1, xc, fig. 1, and Part IV, ch. 49, Geology.) 

10. — Sand Dunea and Drifting Sanda, 

As the entire mass of the land consists of hardened sand-dunes, we 
should naturally expect to see the process of forming them still 
actively going on. But at present this is not the case, except in one 
well marked district at Tucker’s Town, near the southeastern end of 
the Main Island, and in a few other very local spots. 

At the time that Matthew Jones wrote, 1873 to 1876, there were 
extensive moving sands on the south aide of the Paget hills, near 
Elbow Bay. Even as late as the visit of the Challenger (1883) 
those sands were still moving, and both Moseley and Thomson gave 
very interesting a<*counts of them. At that time there was to be 
seen the chimney of a small stone house projecting above one of the 
sand-dunes, all of the rest of the bouse having been buried in the 
sand.* Partially buried trees were then visible, with their dead 
branches projecting out of the sand. But within a few years these 
drifting sands at Elbow Bay have become practically quiescent and 
fixed. Matthew Jones, in 1876, gave the following detailed account 
of these sand-dunes, which is of interest as showing the contrast 
with the present stationary condition. 

^‘On arriving at the northeast corner of tlie sand-hills, the 
encroachment of the drifting sand will at once be {lerceived ; as the 
mass, some ten feet in depth, is now gradually coyering a small 
garden. Aooofding to the observations made by persons residing 
close to, this overwheming body has advanced over the cultivated 
land about eighty yards, during the last twenty^five years. At the 
northeast comer of the hills, will be seen among some oleander trees 
near the top, the chimney of a cottage which formerly stood there, 

‘ ' - L 

* Another house is ssid to have been burled at Tueker’e Town, but the ohUnney 
ie eaid to have been dug out, lor the eahe ol fte brioka and etone. 
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inhabited by a coloured famil}'. It is now wholly buried in the 
drifting sand, save the chimney ; which alone rises above the mass 
to show the position of the structure/’ 

“With the exception of a few irregular patches here and there, 
and the long reach of white sand gradually encroaching on the culti- 
vated ground at the northeast corner, the whole slope, which some 
tw^’cnty years ago was almost wholly clear drift sand, with a few 
patches of bent-grass in scattered spots upon it, is now clothed with 
wild plants and shrubs, as well as young cedars which will no 
doubt in a few years attain goodly dimensions, and with the aid of 
the universal underwood of sage bush put an end to the further 
encroachments of the sand drift. If people, however, are allowH'd 
to out down cedars, and destroy the vegetation as they have 
formerly done, the same devastation will commence again, ami 
repeat the calamity which has visited this neighborhood.” 

“ On the western side of the sand hills, there is now a plateau of 
about half an acre, or perhaps more, of hardened drift sand, forming 
gradually into rock. On its face are cracks filling with drift sand ; 
showing that the sun doubtless affects this hardened surface. Kle- 
vated stumps of a foot or so in height, rise amid this plateau; having 
each a hole or depression at the centre. These denote the sites in 
which cedar trees formerly grew. At the east end of the hills may 
be seen the gradual decay of cedar stumps, exhibiting more clearly 
the several stages of change ; which are the more worthy of study 
in consequence of the light they throw upon the many curious 
ohimney-pot looking structures* everywhere to be met with on the 
Bermuda shores.” 

In 1897, Stevenson observed that the sand had advanced but little 
in the previous 20 years, and that the chimney had been buried only 
18 inches deeper than when figured by Thomson, over 2() years 
before. 

I'he loose sand in this district has drifted to the height of at least 
150 feet, in recent times, and to a third of a mile or more inland. 

In 1901, the drifting of the sand had practically ceased and the 
sand hills were fast becoming covered with vegetation. 

The fixing of the sand has been brought about mainly by the 
encroachment of sanddoving vines, shrubs, and grasses. Many of 
these are of foreign origin and have only been introduced in 
modern timea^ and in some cases not originally for this purpose, as 

* These ate the etmetures that have been considered caste of the tmnke and 
bases of palmetto treea^ (See Geology and platee lxxxlr*'Vi.) 
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hx the case of Bantana^ which web firflt planted as a fuel Buppiy. 
Among the plants that have been etHcient in stopping the sand are 
the sage-bushes (Ijmtfana) ^ the “black berry” (Srfsvola lobelia) \ 
the sea-side morning glory {Ipomma pes-caprm)*., the bay lavender 
{Tonmefortia)y and other herbaceous plants; and also several 
grasses, of which Venchrus tribuloides is probably the most impor- 
tant* In some places, a little away from (he seashore, the J^antanus 
completely cover the sand-hills and are veiy effectual in stopping 
their drifting. In other sections, even close to the shore, the 
fkmvola has thickly covered the newer sand-hills with its rootstalks 
and prostrate branches, and as its thick leaves, growingin tufts, seem 
to be almost unaffected by the salt spray, it is a very efficient binder 
of the sand. (Plate Ixxvi.) This has now already abundantly 
invaded the sand-hills of Tucker’s Town, close to the shore, and 
probably they may also become stationary, by its aid, in a few years, 
for other plants will soon come in to reinforce this pioneer. This 
result could easily be hastened by the intelligent planting of suitable 
plants in the loose sand. 

On the south shore, at Tucker’s Town,* both east and west of the 
“Natural Arches” for about a mile, there are extensive broad ilatish 
beaches of white shell-sand. (See plates Ixxv and Ixxvi.) The strong 
southerly and southwesterly winds at times pick up the dry sand 
from the upper part of the beaches in large quantities and sweep 
it up the aides and over the tops of the adjacent hills to the height of 
00 feet or more, very much as onr winter winds will drift dry snow. 

Fortunately these calcareous sands, if undisturbed for a time, have 
the property of becoming cemented t4>gether into a crust at the 
surface, in a short time, by the action of the rain-water, which, by 
virtue of the carbonic acid gas that it contains in solution, can dis* 
solve the limestone particles. Then, by partially evaporating, it can 
deposit it again as a cement between the grains of sands, thus bind- 
ing them together more and more firmly. Thus it is only necessary 
that the vegetation should be able to protect the sand from the 
action of the ordinary winds, for perhaps a few weeks at a time, 
when, by this cementing process, the surface may become able to 
resist the action of the stronger gales ; still, even after a considerable 

♦ Tucker’s Town was so named heoause Governor Daniel Tucker laid out a 
town here in 1616, with regular streets and bonne lots In squa^, and he also 
boUt some small frame houses of cedar. It is recorded that he also planted here 
sugar omies and hedges of dgs and pomegranates, in 1616. The streets and 
buildings are indicated on Norwood*s map of 1668. 
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crust has In^en formed, an unusually severe storm may cut into the 
weaker spots of the hills, where the sand is least consolidated and 
protected and, by undercutting, in a few hours it may drift away 
immense quantities of sand, depositing it farther inland. 

We noticed, in 1001, marked instances of this mode of action on 
the sides of some of the Tucker’s Town dunes, where the wind had 
very recently cut perpendicular sections. Nearly the whole region 
about Tucker’s Town is covered with this more or less loose sand, 
which extends about two miles along the shore ; in many places it is 
becoming covered with vegetation, such as the sago-bush and black- 
berry (Seoevoln)y etc. This district looks as if it had always been a 
barren, sandy n*gion, but it is probable that in Governor Tucker’s 
time (1616), w^hen he liad sugar cano and tigs planted here, these 
sands had not invaded the district, and that the soil was fertile. 
The Tucker’s Town lands are often mentioned by early writers as 
cultivated. 

The early setth*rs uiade no mention of shifting sands, nor did they 
complain of the barrenness of the soil in the several places where 
active sand-dunes have prevailed in modem times.* Lieutenant 
Nelson, writing in 1H67, says that the Tucker’s Town sand-dunes 
were reported to have become active about 60 years previously, or 
about 1777. 

Probably the cutting of the cedars and burning of the brush and 
vines to clear the lands, combined with the disturbance of the surface 
of the soil to build roads or in cultivating it, usually led to the 
activity of the destructive sands in these later times. 

Norwood mentioned worthless sandy land as existing on Ireland 
Islapid, in his day, but not elsewhere, nor do we find any particular 
mention of any such drifting sands in the voliiminous history of 
Governor Butler, 1612-24. 

Lieutenant Nelson, in his account of the geology of the island, 
1887 h 10, described active and extensive sand-dunes as existing at the 
time of his residence (1827-83), both at Elbow Bay and Tucker’s 

* In the ** Orders and Oenstitutionii of the Bermuda Oompany, adopted m 
teSl, there was an allotment of a tract of public land, In these terms : ** save 
that two hundred acres of the Hand called Davies Hand [Davids] shall be annexed 
to Barris^n and Tribe, to make recompense for the alleaged 

sterility of the Land in that THbe.’* (No. 107.) 

HhiB sterile land could not have been that of the Tucker’s Town sand-hills, 
and the neok of land farther e«it, beoause the latter was, at that time, a part of 
the public land; not a part of either Tribe. It may have bean the salt marshea 
and swainps that were tefemd to. 
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Town, and he gave a good history of the beginning of these invasions 
of sand. After discussing that near Klbow Bay (see under Geology), 
he gives the following account of this region ; — 

‘‘ There is another encroachment at Tucker’s Town, said to have 
taken place about sixty years ago (about 1777] ; and has crossed the 
neck between Harrington’s Sound and the sea ; but beyond this it 
docs not seem inclined to move. The sand has not been stopped at 
the eastern extremity of the beach, where the bluffs oommenoe, by 
their very considerable declivity, — though it lias been most effectually 
at the crest of the slope, by a natural fence of sage bush, growing 
partly in the soil and partly in the sand ; which, as it ascended, 
seems to have thus rolled on with the seeds of destruction to its 
progress, in its own bosom. 

The same ojierations appear to have occurred throughout the sand 
tracts at and near Great Turtle Bay.” 

Prom this description it seems that the vegetation, at this very 
exposed place, has not been able to much more than hold its ground 
against the sand, but Nelson’s account is too general to permit us 
to decide whether there has been any marked change in the extent 
of these dunes during the last 10 years. It would seem that there 
has not been any radical change in that period, though thei*e may 
have been long periods of comparative rest. 

Nelson also gives a more detailed account of the origin and pro- 
gress of the sand dunes at Elbow Bay, which I shall discuss under the 
geology He states that it began on the land of a Mr. Lightboiirne, 
in consequence of the cutting away the brush and disturbing the 
surface to build a fort and military road, about 1768. When he 
studied the dunes (1888) they were in very active progress and the 
sands had reached the height of 180 feet, but he observed that they 
were invariably stopped by a row of cedars, or by thickets of sage 
bush {Lantana). 

Nelson also gives an account of an important change in the con- 
figuration of Shelly Bay, since 1804, due to the cutting of the brush 
on the sand-hills for fuel, and thus starting the sand to drifting, 
until the seaside sand-hills were swept away and thus permitted the 
invasion of the sea. (See plate Ixviii, fig. 1.) 

1810 Shelly Bay scarcely existed; what is now the mouth, 
was at that time a row of sand hills, and the road on the north side 
lay close within. Some free blacks who lived there, being in want of 
fuel, cut down the plants which kept these sand-hills in a solid State. 
Being no longer duly opposed, the sea quickly broke through, and 
now retains possession of the ground at least 100 yards in rear of the 
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old road, traces of which are still visihlo. The Mangrove Swamp 
between the beach and the ]>reseiit road, was until then a garden.” 

The mangrove swamp itderred to no longer exists. It has either 
filled up or there has been a farther eneioaehment of the sea, since 
1833. (See under Geology ) 

Without questioning the accuracy of Nelson’s statement in regard 
to this bay, it should be noted that on Norwood’s maj> of 
Shelly Bay is represented with \ery nearly its present size and form. 
This would indicate that the sand-hills described by Nelson had been 
formed subsequently to Norwood’s survey, and that being of loose 
sand, when they were destroyed, after 1810, the original outline of 
the bay was simply restored. I’his bay is a very shallow, open, and 
exposed cove, facing north, with a wide sand-beach, and such changes 
would not be unlikely. 

Probably tli<‘ far greater activity of the Hand-dunes in the time of 
the Greater Bermuda was due partly to more \iolent ^inds and 
larger areas of sea beaches, but there may have been a total lack of 
sand-binding vegetation at that time. (See Geology ) 

The drifting sands have often buried and killed cedars and other 
trees in modern times, as described by Matthew Jones ab()\e. 

When this occurs the rain-water trickling down the sides of the 
trunk, and perhaps along the roots, carries with it dissolved lime- 
stone (calcium bicarbonate), W'hich it deposits in its course, and thus 
hardens the sand into a crust around the trunks and roots of the 
trees, so that when the wood decays a hollow mould is left, which 
may then be filled wdth loose sand, producing a cast of the trunk or 
roots of the trees. 

Such casts, large and small, are common in the rocks of the islands 
at all levels, from below the sea t/O the highest hilltops, and they can 
be seen in actual process of formation. Many of them are thought 
to be the casts of stumps of palmottoes or some other palm tree, now 
extinct (See under (Geology and plates Ixxxiv-vi.) 

The drifting sands sometimes blow into the sea and accumulate in 
such quantities, in sheltered harbors, as to fill them up to a great 
extent. Tucker’s Town harbor, originally called Stokes’ Bay, whicli 
is now very shallow, with extensive sand-fiats, bare at low tide, is 
said to have been deep enough, at first, to admit merchant ships of 
moderate size. Its appearance indicates that it is still filling up, for 
the upper part of the beach merges directly into the still active 
sand-dmies of the shore. 

Hr. Kelson, also, says that before his time (1833) the channel at 
Crow t^ane bad been very much filled up, but this was probably by silt. 
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XkplanaHon of Figure 26 , 

The deptbM outBide the reefs and in the lagoons are in fathoms ; those on the 
reefs and shallows are in feet. 

I. I. — Ireland Island and Dry Dock. 

BZ. — Boaz Island. 

S. 1. — Somerset Island. 

B. I. — Bermuda or Main I<«]and. 

B. —Bailey Bay. 

II. — Hamilton, the capital. 

H. S.~narriiigfton Sound. 

S. B.— Shelly Bay. 

F. — Platt’s Village and the outlet of Harrington Sound. 

E. — ^Elbow Bay, with modern sand dunes. 

G. H.— Gibb’s'lfill Light. 

D.— Devil’s Hole. 

C. — Causeway, destroyed Sept. 12, iKtm, by a stonu, and rebuilt 

C. II. — Castle Harbor. 

Q. I, — St. George’s Island and town. 

Q. — St. George’s Harbor. 

S. C/. — Main Ship-channel or entrance to Murray Anchorage. 

D. I. — David’s Island and Light. 

C. I. — Cooper’s Island. 

N, I. — Nonesuch Island. 

K. I. — Castle Island and ruins of King’s CastV. 

The principal submerged sinks or drowned lagoons, oyer 50 feet deep, are 
shaded with parallel lines, and numbered I-Yl. Their probable anoient outlets, 
called “ cute,” are numbered VII to XV, 

1. -^Murray Anchorage. 
n.-Blue Cut Sink. 

IlL — Sink north of Ireland Island, or Western Chub Cut sink, 
rV.— Brackish l*ond Sink. 

V.— Chub Cut or Western Ledge Sink. 

VI.~6reat Sound Sink. 

VII. — Cut in Long Bar, leading to a largo passage 8 miles long and 
6 to 7 fathoms deep, running S.E. and N.W. inside Long 
Bar Beef. 

VUI. — Hog-6sh Out, 7-10 fathoms deep, leading^ to Chub Cut Sink, 
from the southwest. 

IX, — Chub Cat, 8-8 fathoms deep, leading to Chub Cut Sink, 
from the nortb4 
Taejss. Oom. Acad., Vol. XL 
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X. — Western Blue CJut, apparently partly roofed over by the 
reef, leading to Sink III. 

XI. — North Rocks Nortlioabtem Cut, leading toward a small sink 
11 fathoms deep, not numbered (North Rocks Sink). 

XII. and XIII.— T^edge Flat Cuts, 7-0 fathoms de<‘p, connected 
together inside the outer reefs. 

XIV. — Mills Breaker Cut, s-10 fathoms deep, leading towards an 
irregular sink (not shaded) U to 1 4 fathoms deep, and about 
2 miles long. 

XV. — Main Ship-channel or the Narrows, a narrow, deep cut lead- 
ing to Murray Anchorage. 

Note. — The map is much altered from that of Agaaeiz by the addition of the 
three contour lines, at 10, 20, and 100 fathoms depths; by shading the deeper 
parte of the larger lagoons, where the depth exceeds 50 feet ; and in some other 
reepecte. It is baaed on the Admiralty Chart, reduced by photography. 

11 . — Anchorages or submerged Lagoons ; Bottom Deposits, 

As stated on a previous page (p. 405), the area covered by the sub 
merged reefs and lagoons is more than ten times as great as the dry 
land. It has been estimated at from 200 to 2:i0 square miles. 

But of this whole amount a very considerable pait consists of sub- 
merged lagoons, “sounds,*’ or anchorages, nearly free of reefs over 
large areas, or often equal in area to Castle Harbor and Harrington 
Sound. 

The more important of those are represented by the ruled areas 
(I to VI) on the map (fig. 2(5). One of the largest and best known is 
Murray Anchorage (I), just within the narrows. This is large enough 
for a large fleet of war vessels, and the bottom, in 7 to 9 fathoms, is 
of tenacious white mud. 

The same white shell-mud and shell-sand are found over the bot- 
toms of all these enclosed lagoons, at depths of 4 to 14 fathoms. 
In the deeper parts the mud prevails and often becomes very fine 
and tenacious. It is called chalky mud by the sailors, or simply 
“ chalk.” To the eye it appears to be almost entirely composed of a 
fine powder, but when washed through selves a considerable amount 
of sbell-sand can almost always be separated, together with many 
small living mollusks, foramitiifera, etc., but it is rather barren of 
life. 

We dredged up large quantities of such mud at many localities in 
Great Sound, Bailey Bay, Murray Anchorage, Castle Harbor, and 
Harrington Sound. In all these places its nature was similar, only 
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differing in finetioHS and in the amount of small BhellH and fthell-Hand, 
It was not very profitable dredging, but the siftings yielded many 
small undescribed shells, annelids, etc. 

On such white bottoms a very large bla<^k Holothurian {Stichopus) 
is very abundant. It becomes 15 to 18 inches long, and three or 
four broad. Associated with it are numerous large, nearly black or 
dark f)urple sea urchins ( 7hxopneuiites)» Both are conspicuous with 
a water-glass, on account of their dark <‘olors. (See Pait V.) 

The bottoms of chalky mud make excellent anchorages, for it is 
said that vessels never drag their anchors in it, owing to its tenacity. 
It is related that a British sloop-of-war, the ‘‘Driver,” once lost her 
bowsprit, while weathering a northerly gale in Murray Anchorage, 
by plunging it ho deeply under water that she fouled it under her 
anchor cable, but yet did not drag the anchor. 

V2, — JTAc Btefa or North Bocka, 

The outer n^fs form an almost continuous semioval boundary wall 
to the region of lagoons, for over 30 miles, from east of St. George’s 
Island all around to and beyond the western end of the group. 
They are from half a mile to two miles or more in breadth and in 
most places are only sliglitly co\ered by water at low tide, so that 
the seas break heavily upon them, in long lines of white breakers in 



Figure The Beef* or Plats near North Rock. Phot. December, 1875, by 

J, B. Heyl. 

windy weather. In many places^ as in the vicinity of * the North 
BoclU) quite extensive areas of the flat reefs arc laid bare by low 
tides. In other large aireas the reefs are covered by from I foot to 
fi feet of water at low tide. These reefs are very irregular in form. 
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and often broken up into distinct patchen or j|rroup$, and small 
detached heads, with deep and narrow channels between them. 
These broad nearly level reefs are locally called “ Flats.’’ (Fig. 27.) 

The four North Bocks, which stand on the platfom of the outer 
reefs, about 8 miles north of St. (forge’s Island, are the only points 
that are exposed at high tide. The large<<t of these is only about 12 
or 18 feet high, above low tide, and about 7 feet in diameter (see 
figure 30). They are, like the reefs theinselves, last remnants of 
what were once islands, now destroyed by the sea. (See map, fig. 20.) 

These iocks are interesting historically, an well as geologically, for 
it was in close proximity to these that the Bonaventura,” with 
Henry May on board, was wrecked in 1503, as mentioned on another 
page, and so they were represented, with this wrecked vessel, on the 
reverse of the original seal of the Bermuda Company (see figure 29, 
ch. 23), They lie 12 miles N.N.W. from Catherine Point, at the 
eastern end of St. (Tcorge’s Island. Mills Breaker, which is drj’^ at 
low water, lies 6 miles N.E. from Catherine Point. (See map, fig. 
2 «.) 

Within the outer reefs, and l>etween the anchorages, there are 
innumerable detached reefs and groups of reefs of various sizes and 
shapes, but often covering many square miles, where the water is so 
obstructed and filled with reefs that no vessels of any kind can pass 
through them, except small boats in pleasant weather. 

All these reefs are overgrown with corals of various kinds, sea^fans, 
serpulse, mussels, sea*weeds, corallines, nulliporos, and many othet 
living organisms, which greatly protect them from the wear of the 
waves, aiid on the outer parts raise the level considerably above that 
of the underlying limestone rock. Were it not for this protective 
covering the reefs would be speedily worn away and destroyed. 

Among the reef -corals that are most efficient, both in protecting 
and building up the surfaces of the reefs, are the brain-corals 
(Mceandra), the ‘‘star-corals’’ {Orbicella and Sideraetrma); jParike; 
and the finger-coral (MUl^ora aicicornte). The latter is very 
abundant on all the reefs and rocks, including those near the shores, 
for it grows in very shallow water. It forms large and handsome 
masses of elegantly branched fronds, dark russet-brown in c<ffor 
when living. The common brain-coral (M lahyrinthifbrmie) is 
^exceedingly abundant, and forms thick, rounded masses, sometimes 
4 or 5 feet in diameter, orange yellow in life. The other brain-coral 
(j|f. eeredrum) forms similar masses, usually light yellow or greenish 
in color, chiefly on the outer reefs. (See Part V, and plates.) 
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The groat «tar-ooral, with Rtar-shapecl calicleti about onc-quartor or 
one-third of an inch across ( Orhlcella cai^ernoed)^ forms large solid 
hemispheres, but it only lives on the outer reefs. The smaller kind 
(0. annularie)^ with calieles about one-eight of an inch across, is also 
found chiefly on the outer reefs, but is more common. The Sider^- 
aatrvpa radiam^ which has crowded, shallow, confluent stars, about 
one-eighth of an inch across, is very abundant both in shallow water 
and on the reefs. It growls in solid, heavy, rounded masses up to a 
foot or more across. Poriten antreoides forms irregular rounded 
and tubercular masses, up to two feet in diameter, covered with 
minute stars, about of an inch or less in diameter. It is usually 
dark yellowdsh brown when living. (See Part V.) 

At the Western end of the group the reefs cover a very evtensive 
semicircular area, extending 1 to 0 miles from land, with a perfect 
labyrinth of broken and detached reefs, but more continuous toward 
their outer margins. This reef area is larger than all the dry land. 



Figure 28.— Wreck Hill, as seen from the Sea. bearing N. 

Findlay. 

Among the most dangerous of tlicse reefs are the Chub Heads, 
which lie 9 miles from the shore at Wreck Hill ; Long Bar, of which 
the south part is 6 miles W.8.W. from Gibb’s Hill Light ; and 
Southwest Breaker, on which the sea always breaks, and which lies 
li miles from the shore, and aliont south from Wreck Hill, which is 
a rather eonioal high bill, statidbig detached from the other hills, at 
the extreme western eud of the main island. When seen from the 
sea it appears dark colored. Ftxim the southwest it appears flat- 
tened at the top, but from the south it is conical. It is usually the 
first land made in approaching the islands from the westward. (Fig. 
28.) 'rhe modern sand-dunes in the region of Elbow Bay, East of ^ 
Gibb*s Hill Bighty are conspicuous at sea, from a long distanc<% by 
reason of their white color, and are called the Sand Hills. 
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13 , — /^rpuUne Atolh or “ 

Along nearly the whole southern shore of the islands the reefs are 
situated much nearer to the shoi'C. Most of them are not more than 
half a mile away, though in some places they may be nearly a mile 
from the sliore. Along this coast most of them have taken on a 
peculiar form known as “ boilei’s’’ or seipuline atolls (See plates 
l\x\ ii~viii.) 

These are detached, rounded, elliptical, oi iiTogulai reefs with a 
raised rim and (*xcavated oi cuj)-shaped central part. They \ary in 
size from those onl} a few feet in diameter uj) to those of loo leet 
or more Many are verj" regularly rounded The rim is formed by 
a solid, raised, living crust, made up of the hard convolutq^l tubes of 
serpulic and VermetUB^ barnacles, small blac^k musstds, nullipores, 
corallines, and some tine incrusting corals, such as PoriteB aBtreoides^ 
and a few others. Usually the living rim rises from 1 to 2 feet 
above low-tide level, because the serpulas and mussels, of which it 
largely coiihists, can endure an exposure to the air of an hour or 
two, without iucouvenieiico. But they soon reach their limit of 
endurance in this respect, and stop growing upward, (See Geology.) 

The seas, even in moderate weathei, always break on such reefs, 
forming a line of outer white breakers nearly parallel with the shore. 

There is also, in many places, as near Hungry Bay, an inner lino 
of these “ boilers” of the same structure and form, very near the 
shore, and sometimes even united to the shore ledges at some points. 

These “boilers” ate fundamentally of the same sfinnoture as the 
other reefs, for beneath the marginal crust of serpula*, etc., they 
consist of aohau limestone, like all the rest. 

Their hollow or cup-shai>ed form is due to the heavy»seas that 
dash against the hard outer rim and fell over into the unprotected 
central area like a cataract, rapidly wearing off and carrying away 
the soft rock. 

Beefs having this character, in so perfect a form, have not been 
observed in any other part of the world. 

lA,^Chunneh or Natural Vut$ through the Beefn, 

There are, besides the main ship*cbannel or narrows,’* several 
^otber channels or “cuts” through the outer reefs on the eastern, 
northern, and western sides, through which vessels of small size can 
reach the anchorages and harbors, if they have a good local pilot 
and favorable winds. Some of these were formerly considerably 
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by commercial veaKclh ; enpccially Hog-fish Cut, for reaching 
Eliefi Bay, or harbor ; some of them are still used l»y the fishermen. 

No doubt some of these could eawily be improved and made into 
safe channels for large vchscIh, if the British go\ermnent thought it 
expedient to do so. 

Tliese ehaniiels have a special interest in connection with the 
geology of the islands, and nill, therefore, be discussed under 
<fC‘ology ; most of them are shown on the map, (fig. 20, ]>. Ho). 
Some of them, which are not indicated on tlie Admiralty Charts as 
extending through the reefs at all, are described by others as pass- 
able for vessels, though narrow and irregular, 1’herefore I have 
thought it best to (juote the descriidions of most of them from another 
w^ork. On the map (fig. 20) the cuts are indicated hy the Roman 
numerals, VII-XV. 

The most important one is the main ship-ehauuel, which is situated 
at the eastern end of the reefs and near the northeastern end of St. 
Oeorge’s Island. It is sufficiently dee]» for large naval vessels, hut 
IS uarrow’^ and crooked. It is, how'ever, very carefully buoyed. (See 
map, fig. 20, 8. C. and p. 418). 

In this place it will best serve my j)urpose to (juote the descrip- 
tions of most of the others, jirinted with his sailing directions, by 
A. <i. Fiudlay, 18T0, wdio bad personally examined them.’*' 

“Proceeding northward, the next channel is Mills'' Breaker Chan^^ 
nely the entrance to which is half a mile Noith of the Mills’ Breaker. 
Its direction inwards is S.W, towards the Narrows, and is only used 
by Bi*rmudian vessels iu and out. (Fig. XIV.) 

Coniiuuing in the same direction, the north-eastern face of the 
reef presents an impenetrable and <*ontinuoub n^ef, oft(*n breaking, 
until we come to the North Bock Chnnnelsy having a southerly 
-direction. [North Bocks are at N., on tig. 20.1 

Tliere are two channels by the North Itock; that on the eastern side 
of the Rock is called the Northeast, and the western, the Northwest 
Channel.f 

* These descriptions are eHsentmlly the same In the various editiims, down to 
the 15th, in 18115, but with some verbal changes. 

t No passages through the reefs are indicated at the positions of eithei of 
these two cbaonels on the U. 8. Hydrographlo Office chart of 1877, corrected to 
April, 1900, and based on the “most recent British Admiralty Surveys” (1874 
and later). On the margin it is mentioned that extensive corrections weic made 
in 1895 and 1897. 

On that chart the outer parte of both cuts are indicated, as penetrating the 
reefs, but the inner portions ate shown completely interrupted and blocked by 
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They are known only to a few of the pilots, aad from that 
cause but seldom used, although it is said that the Nofth-castern 
channel h one of the best through the edge of the reef. Fig. ^*6, XI. 
The North-eastern channel is narrow and intricate at its entrance ; 
the general depth is 6, 7, and 8 fathoms ; but in one spot but 5. At 

miles in the direct line from the entrance, toward Murray Anchor- 
age, there lies a cluster of rooks, which i*endcrs a circuit to the westward 
advisable. The mark for clearing the W^est end of these, the Thrre 
Hill iihoahy is Painter’s Hill, over a hill on the western side of , the 
Ferry at St. George’s Island, bearing 8.S,E. There is also a channel 
through the shoals, which is more direct, the mark for which is 
Painter’s Hill in the hollow or saddle of two hills (hence their 
name), at the West end of St. George’s Island, bearing S. \ E. As 
goon as the shoah are cleared in either case, which will be when Sj 
miles from the shore, you can bear round to the S.E, to Murray 
Anchorage, this part of the reef being clear. (Pig* 28, 1.) 

The next is the Blue Cut, on the westom side of the reef, but can 
be used only by small vessels. It is exceedingly narrow and intri- 
cate, and has only 8 feet water in places. Its direction is to the 
East of South. (Fig. 20, X.) 

The Chub Cut is the next channel southward ; this is also narrow 
and dangerous. It leads southerly to Wreck Hill, or first southerly 
and then easterly to Ireland Island. (Fig. 26, IX.) 

Hog FUh Cut lies at the south-western angle of the islands. For 
half a mile in a north-easterly dtreciion it, lies through numerous 
rocky shoals, and then turns to the N.W. It leads to Ireland Island 
and to Elios Harbour.’*' (Pig, 26, VIII.) 

The Hog Fish Cut, which has recently been examined with a 
view to its improvement, is the most convenient at the West end of 
the islands, particularly in the winter season, when the winds prevail 
at N.W., and the danger of being at sea and about the islands is the 
greatest. 

the shallow reefs, indicated by shading and crosses. Whether marked natural 
changes have occurred since 1870, I cannot say, but it seems very doubtful. 
Perhaps it was nut deemed expedient to ludloate these channels, as they actually 
exist, owing to their intricacy and dangers, or for strategic reasons. That such 
channels are generally filling up with mud at the bottom, and by the growth of 
the corals on the sides is very certain, but such chaaget are so tlow that in a 
period of 80 or 40 years we should not expect them to he very evident. The 
Northwest channel is not indicated on fig. 86. 

**SUfls Harbor was named for Mr. William Hli, who Was settled on its shore In 
1681. The mame is sometimes erroneously written Ellis.” 
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The Ho/;( Fi«li Cut, thougli not fur from the land, is an entrance 
from the ocean, through llie outer barrier of rocjks. Before arriving 
at the Cut there are the Bream ShaalH^ to bo carefully avoided. 
The course through what are callc'd the rho|m of the C^it is nearly 
at a right angle ; the tuni is voiy sudden and sharp, and the 
greatest nicety must he obRorved by the pilots in navigating it. 
Tlie course in from the ocean to Hog Fish (Hit is N.E., and from the 
Cut to the KUehen Hhoah N. W. ; and the passage is so narrow that 
it does not aflFord sufficient space for the vessels to tack in, aiid when 
a passage through them shall he attempted, it must be without a 
change of tack. These difficulties are felt more especially in th(» 
winter season, when the winds are generally unfavourable for pass- 
ing the Kitchen Shoals. To remedy this evil, the committee 
appointed for the purpose (August, 1H40) recommended the removal 
of the centre Kitchen Shoal, of coral (8 feet on it at high water), 
by the same means employed at St, (4<*orge’s Harbor, when a passage 
sufficiently capacious would be opene<l, and vessels, now often 
compelled to remain at sea, or make the circuit of the island in 
search of shelter, would find an easy and ready a(*ce8s to port. 

The various channels her(» mentioned, having different directions, 
arc available according to the wind, that whieli is fair for one being 
the reverse' for otbern ; but they must not be attempted without a 
pilot, who will immediately eome off from St. David’s Head, upon a 
signal being given to that effect ; and a vessel in the offing requiring 
a pilot, it is telegrapiked from one part of the island to the other 
They will be best understood by referring to tlie Chart of these 
islands,^ 

The south-eastern face of the reef forms nearly a continuous line 
of breakers, about 2 cables’ lengths from the shore, and has no 
entrance or shelter till we come to Cctatle Harbour^ the entrance 
to which, past the King’s Castle, is in a N.W. direction. (Fig. 2B, 
KI.) There is no other opening through the reef betweeu this and 
the channel under St, David’s Hoad, before described.” 

15 , — TUlee and Currente. 

The tides vary to a considerable extent according to the force and 
direction of the wind, and the same is true of the variable currents 

^ K Chart of the Bermudas or Somers’ Islands, with Flans of the Narrows and 
Murray Auoborsge, and St. George’s Harbour, Ac., by A. G. FlmUay, F.H.G.S., 
ptthlUiksd by Mr. E. H. Laurie, London, 1870, aooompanied by a description of 
Mis islands. 
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between the reef«. Ordinary tides rise from ^ to 4 feet, but the 
spring tides may rise 5 feet, and in gales of wind sometimes 1 feet 
III Harrington Sound there is usually only 6 to H inches of tide, seldom 
a foot. Near the shores the tidal currents run in various directions, 
often varying according to the winds. 

In 16(Ui, the Royal Hociety of London (founded in 1062) sent to 
Mr. Richard Norwood, the surveyor, a long scries of questions con- 
cerning these islands and their productions, whale fishing, etc. 
Many of these were answered in a letter from Mr. Kicdiard Stafford 
(later Judge Stafford), July 16, 1608. Mr. Nom^ood replied to the 
questions concerning the moon and tides, in a letter of June IH, 1607. 
Both letters were published in the Philosophical Transactions, vols. 
II, III. 

In his letter Mr. Norwood gives several facts as to the tides. He 
stated that the tides commonly rise 4 feet, at spring tide 5 feet, but 
that they arc variable according to the wind ; in calm weather the 
flood tide sets from the southeast ; high water occuis at 7 o’clock 
on the “ change day.” 

10 . — The SoU ; Uh Oriffin and Composition, 

With the exception of the black peat or muck of the swamps and 
marshes, all of the soil of the islands has been jiroducod as an insolu- 
ble residue, or impurity, left after the solution of the limestones and 
shell-sands of the islands by rain water, but it is usually mixed with 
more or less disiutegrated limestone, and some organic matter. 

These rooks and sands always contain a small amount of earthy 
impurities, often not more than 0.6 of one per cent., and seldom more 
than one per cent., which consists mainly of clay and iron oxide, and 
with a little [ihosphate of lime, potash, etc,, to which the soil owes 
its fertility. 

This process of forming soil is a very slow one, and indicates, as 
well as anything else, the long period of time that has elapsed since 
the Bermudas became dry land. The average thickness of this soil 
has been variously estimated at from one to two feet, which would 
require the destruction of at least 100 to 200 feet of limestone. (jSeo 
under Geology.) 

Whore the decomposition has been complete, this soil is a reddish 
clay, the color being due to an excess of iron oxide, but in most 
places the clay soil is mixed with considerable shell-sand, or grains 
of undeoomposed rook. In many places the latter forms the greater 
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part of tho bulk. In «ome Hections of the liineHtom* rookn, as many 
as five to seven buried layers of red clay, generally thin, may be 
seen, indicating as many suceessixe periods of surface deeo!nj)ositiou, 
each of pretty long duration. 

Tho mixed soils are the better, and when they eontain xegetable 
mould they are often remarkably fertile. 

There is ample evidence that the original virgin soil of liermiida 
was w’onderfully fertile.* Tobac(*o and corn were the principal crops 
for nearly a hundred years, and both are notoriously exhaustive to 
soils, especially the tobacco, which requires much potash. (See Part 
JIl, Tobacco.) 

Large amounts of tobacco were exported for 80 years, — sometimes 
as much as 200,000 pounds annually, but we find no record of any 
artificial fertilizers having been used during that timo,t and as hut 
few cattle were kept, then* could haxe been but little inanure used. 
Probably seaweeds were used to some extent, as now. The burning 
of the cedars and brush would have furnished some ])otash to the 
soil for a time, but not for any long period. There could ha\ e been 
but little rotation of crops. Therefore, it is very remarkable that 
any decent crops could have been raised on the same ground during 
all that time, and ever since, in many cases. 

(’’apt. John Smith, in his General History, ed of l(;29, said that the 
fertility in some places had decayed *^and in many places decayeth.” 
There is abundant positive evidence that the soil did become very 
badly exhausted in many places, and the crops depreciated greatly 
in tho iKth century. From 1700 to JH40 agriculture was not 

^ Th« Hev. Mr. Hughes, m his letter of 1614, sj^eaks of their raising two rrops 
of wheat each year, and add* tho fallowing as to the fertility of the soil, et<' •— 
The earth is very fertile, and so mellow and gentle, as it needeth neither plow- 
ing, nor digging, so that after the wood Is taken olf , and the graase and weeds 
be© burnt and destroyed, and the common business of Fortifying bee once ended, 
men shall live heere In much ease, without such moyling and toyling as in 
England, Tlio greatest labour will be worming and pruning of some plants, 
which obildren may doe as well, and better than men,’^ 

** I wish that all they that hereafter shal come hither out of England would 
consider with themselves that these Hands were never inhabited till now, and 
that therefore they must of necessity labour hard at first, and be contented to 
endure hardnes and some want of many necessaries.^’ 

By ** wheat” he probably meant maize, us is plainly indicated in other pas- 
eages of his writings. Beal wheat does not flourish in Bermuda. 

f True artificial fertilisers, in the modern sense, were then unknown, but in 
New England, at that time, it was customary to use fish and fish refuse, as well 
as wood addles, for fertilizers. 
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prosperous, but that was due partly to social and commercial condi- 
tions. At the present time the soil, iiv spite of the modem use of 
fertilizers, is probable much less fertile, in most places, than the 
original virgin soil. ’Nevertheless, the soil in some districts is still 
wonderfully productive. There is no evidence of any change in the 
climate, but quite the contrary. Still it doubtful if pineapples 
could be raised there in such abundanci*, and of so good a quality as 
they were in 16-20 to 1650. 

The lack of the shelter from the bleak salt winds, furnished at 
first by the cedars, would account for some of the change, hut the 
exhaustion of the vegetable mould, potash, and phosphates in the 
soil was probably the main cause. 

Even now, many planters take far more of such essential materials 
from the soil than they give hack to it, for they expect to raise two 
or throe crops each year on the same ground, with perhaps only one 
very scanty supply of fertilizers 

The very primitive and imperfect methods of cultivation practiced 
for over 200 years render it still more remarkable that they could 
have raised as much as they did* Up to about 18P9, the common 
plough was almost unknown in Bermuda. All the cultivation was 
done with the hoe, and mostly by slaves. It was, of course, a \ery 
shallow cultivation, carried on with no scientific knowledge. 

Under these circumstances a study of the composition of the 
natural soils of Bermuda, and especially of the red clay, becomes of 
much interest. The red clay contains a notable quantity of phos- 
phates. 

At the present time a liberal amount of fertilizers is used by many 
of the more enterprising planters, with marked success. In 1901, 
26J10 acres were under cultivation, according to the census returns. 

17 . — Analyses of Bermuda Soils. 

Governor Lefroy has given the results of several analyses, which 
are as follows 
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Tho numbered Bamples of noil in the accompanying table came 
from tlje following places : 

Tlie samples of soil forwarded to Mr. Manning for analysis were 
as follows : — 

No. 1. — Pure white sand taken from the bottom of the hill on the 
Pembroke marsh side of Mount liangton. 

No. 2, — A chalky mud, which occurs in a vein in the same locality. 

No. 3. — Pure virgin red earth from tho layer on the east side of 
Bishop street, Hamilton, about 00 feet abov e the sea. 

No. 1. — Good average agricultural red soil, taken from a field on 
the Devonshire College ground, which at tho time was under 
tomatoes. 

No 5. — Very red soil from Mr. Gibbons’ farm near the Causeway, 
under arrowroot at the time. 

There can scarcely be a doubt that with so good a soil as a foun- 
dation, and with so favorable a climate, immense crops could be 
grown by the modern scientific methods of intensive culture and 
abundant use of the proper fertilizers, adapted to any required crop. 
It would seem probable that th^ culture of a high grade of tobacco, 
on modern scientific principles, a^d under clotli frames,^ could be 
made very profitable. 

1 8. — The Climate. 

The tables printed below will give a fairly good idea of the 
climate, as observed during a series of years. The principal peculi- 
arities are due to the insular situation and the proximity of the Gult 
Htream. Both these factors tend to prevent extremes of temperature 
and sudden changes. But the temperature and dampness of the air 
vary greatly according to the direction of the wind, especially in 
winter. The northerly winds are usually cMd and chilly, and are 
often accompanied by cold rains, but at other times by cool and dry 
weather. But southerly and southwesterly wdnds from over the 
Gulf Stream are warm and damp ; they are the prevailing winds in 
summer, and usually, also, in the W'inter and spring, but northerly 
winds are often nearly as frequent in winter. Fogs, however, are of 
very rare occurrence. 

The average temporature during tho three winter months and 
March is from 63^ to F.; April, about 65^.6; May, 70^5; June, 

♦ In early times the tobacco crop was often much damaged, or nearly destroyed, 
by blighting winds, probably due largely to the salt iqmiy in most cases. The 
use thin cloth shelters, which has been found so advantageous in this country,, 
especially in Oonneotiout, would be worth trying in Bermuda. 
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Ta"'; July, yo^; August, Sept., ho®; Oct., 7:i^7; Nov., (tH®. The 
average for the year in about 70® F., but miges from 09® 5 to 70®.o. 
But temperatures as low as 50^ to 63® are not uncommon in winter ; 
42® is rarely reached. It is rarely as high as H7® in suuirner, but the 
mean relative humidity, during the summer months, ranges from 80 
to 91. 

a. — ltab\f(tll ; Hall ; Thunderstorms ; Fogs ; Moisture, 

The amount of rainfall is large, and it seems to be somewdiat larger 
at Hamilton and Ireland Island than at St. George’s. According to 
Lefroy’s tables, covering eleven and sixteen years, respectively, it 
was 54.00 inches at Ireland Island and 48.01 inches at St. (4eorge’s. 
The amount near Hamilton in later years usually varied between 58 
and 03 inches, but in 1898 was only 48.19, and in 1000 it w^as 07.05 
inches. (See Tables, pp. 600-502.) 

The rainfall is usually pretty well distributed throughout the year, 
but is generally greatest in October and November and least in the 
summer months, when droughts are not uncommon, but seldom very 
prolonged. Usually more or less rain falls on from one hundred and 
ninety to two hundred and seven days ; and on at least half of the 
days of all the months from November to April.* But in many 
cases the rains are mere showers of very brief duration. 

Fogs are of rare occurrence, but really dense fogs are scarcely 
kuow*n about the Bermudas, so that vessels rarely if ever get ashore 
on that account. We observed land fogs in the early morning, 
several times in March ; sometimes it was somewhat dense, but it 
soon passed away. 

The air is, for the greater part of the time, decidedly motst, as 
shown by the tables below, and in the summer time it is often nearly 
saturated with moisture, so that it is very oppressive to many persons. 

Several rather severe hailstorms have been recorded, but they an^ 
not at all oommon.f Strachy records that in 1009 : — “ In the begin- 
ning of December wee had great store of hayle.” Lefroy says that 
on Feb. 20, 1872, ‘*tho ground was in some places white with haib 
which did not disappear for some hours.” 

♦ Owini^ to the amount of rainy weather In the cooler mouths, and the moln- 
tnre of the air generally, the olimate of Bermuda is not well suited for many 
Invalidi who go there. For consumptive patients, especially, who usually need 
a dry climate, the oonditloiui are not favorable. For nervous diseases it seems 
to be exoeUent. 

tAoootding to the New York papers a hailstorm occurred at Bermuda, 
Apiil Si, ISOS. 
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Thunder showers are very common, and they occur in all months 
of the year, but they are usually of short duration, though some* 
times very violent. 

h , — Wind$ ; Hurricanes j Gales, 

ITie climate must be considered as decidedly windy, as the tables 
will show. Perfectly calm days are of rare oceurrenoe, except during 
the summer months, when there will sometimes be several perfectly 
calm days in succession, but a few pearly calm days usually occur in 
each month. The mean annual velocity is eight to nine miles per 
hour. Strong gales and severe storms are not uncommon in the 
cooler months, from November to April, but the very destructive 
cyclonic hurricanes that have occasionally visited the islands, gen* 
erally occur in August or September, more rarely in October and 
Novemlier. 

One of the most violent hurricanes on record occurred in the night, 
Sept. 12, 189U. This did very great damage to the trees and to 
property, but no lives were lost. It carried away most of the long 
stone causeway frogi the Main Island to St. Georg^p’s, and greatly 
damaged the wharves and buildings at St. George’s. It also did 
> great damage to the causeway and other works at Ireland Island, 
and at other places at that end of the islands. (See p. 442.) 

Another hurricane of nearly 'the same character, and perhaps of 
even greater violence, visited the islands just 60 years earlier, on 
Sept. 11 and 12, 1839. That storm also did greet damage by uproot* 
lug large numbers of trees and unroofing and* blowing down houses. 
Similar hurricanes are several times recorded in the early settlement 
of Bermuda. 

One in Governor Moore’s time, 1612, blew down bis framed church 
and did other damage. A severe storm is mentioned in 1615. 

Captain John Smith stated that in the last of November, 1619, 
there was a “ terrible Henoano ” which “ blew up great trees by the 
roots.” The magazine ship “ Warwick ” was wrecked in the harbor,* 
and the “ Garland ” was only saved by outting away her masts. A 
little later in the same season there was another similar stornt which 
blow down the new lookout tower and blasted the entire crop of oom. 

* TheSev. Bb. Hughes is 1090 mfemd to this wwck M toltows i “ Conddsr 
also the goodses of Clod in prsMrrlng all sblppea belonging to these Hands ao as 
none have beene oast away neither going nor oomlng; true it is that this last yearn 
1619 a ship was oast away, not going not coming, but tiding at anker in the 
harbour." 
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Aug. 1«, 1029, there waiai great a storm that the governor and 
council the next year (1080) ordained a proclaniatiou, setting aside 
its anniversary as a day of thank8givir4g and ])rayer. In Governor 
Roger Wood's proclamation, he said that although the Lord had seen 
fit to destroy their houses and crops, he had spared their lives. 

In the order of the governor and council it is tneutioned that : 

Their buildings and croppes in generall were utterly ruinated by 
the saide guste, without taking away the life of any man, woeman 
or childe, which ought never to bee forgotten.” 

It was also ordered that the public buildings then blown down 
should be repaired as soon as possible, namely : — the Courte of 
Guard ; the Prison ; Warwick Fort ; and Pembroke Fort. 

The ship “ Virginia Merchant ” was cast awaj' on the south coast, 
in a severe storm, March 24, 1(501, and 17o lives were lost. 

In October, 17HU, there was also one of the severest hurricanes 
ever recorded thcie. Houses wwe blown down and cedars w^ere torn 
up by the roots. The tide rose to a groat height and much damage 
and loss to shipping occurred. 

On Monday night and Tuesday morning, Feb. Ih and 17, 1784, 
according to the Royal Gaxette, there was a lieavy storm ; trees were 
tom up ; houses damaged ; boats lost and destroyed. The Assem- 
bly of the Island, which was to have met at 8t. George's, could not 
come out of the country on account of the storm. 

The Bermuda squalls or gales are sudden and violent tempests, 
occurring particularly in the winter season. Findlay described these 
gales as follows ; 

As the day olost^s, the whole horizon becomes obscured by dark 
and heavy clouds, and the thunder and lightning, which precede the 
first squall, give notice of its approach. After the commencement, 
the wind, continually shifting, blows in tremendous gusts at inter- 
vals of every 20 or 80 minutes, a dead calm intervening ; and the 
sea, rising in confused and breaking weaves, renders the situation of a 
vessel, particularly a wnall one, very dangerous. 

The conduct pursued by seamen, and which appears to be the 
most advisable under such circumstances, is to furl the ship's sails, 
and endeavour to get before the wind ; by which means she may 
ultimately run clear of these local squalls into a steady breeze.” 

A local tornado is recorded as having occurred at Tucker’s Town 
in 4875. It destroyed a small dwelling house and carried the occu- 
pants some distance, injuring the owner and killing his wife and 
children. Storms of tius character appear to be rare in Bermuda. 

Tbaits. Com. Acan., Vol. XI. 89 Mat, im 
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c , — Temperature / *Ice^ and Snov). 

Frosts have been recorded only a few times during the whole 
period of the history of the islands, and in those cases they have 
been light and probably locaL No great damage, even to tender 
plants, has ever been recorded as caused by frosts. 

Governor Lefroy cites two authentic eascH : Dec. iS4, 1840, when 
ice was formed in tubs, in low^ situations, “ to the thickness of a half- 
eroDvm,” and vegetation w^as considerably damaged, according to 
some writers; and Feb. 21, 1878, when the thermometer on grass 
^ registered 2 8®. 2 F. 

A few scattering flakes of snow have been seen in a few instances, 
but so rarely that it is regarded as a remarkable event. On March J, 
1784, at St. George’s, according to the Royal Gazette, “A light flight 
of snow fell here. In a house the thermometer w^as as low as 48^, 
out of doors 44®.” One instance was in inn or 1812; another, 
March 4, 1874. 

There is no evidence of any deflnite change in the climate since 
the islands were first settled. Jourdan’s description, in 1(510, would 
still apply very well 

In August, September, and untill the end of October, wee had 
very hot aud pleasant weather, onely (as I say) thunder, lightning, 
and many scattering showers of Raine (which would passe swiftly 
over, and yet fall with suoli force and darknessc for the time as if it 
would never bee clecro againe) wee wanted not any: and of raine 
more in Summer then in Winter, and in the beginning of December 
wee had great store of haylc (the shar|)e wdndes blowing Northerly) 
but it continued not, aud to say truth, it is wintry or summer 
weather there, according as those North and North-west windes blow. 
Much taste of this kind of Winter wee had ; for those cold windes 
would suddenly alter the ayre : but when there was no breath of 
wind to bring the raoyst ayre out of the Seas, from the North 
and North-west, wee were rather weaiy of the heate, then pinched 
with the extreamitie of cold: Yet the three Winter moneths, Decem- 
ber, January, and February, the winds kept in those cold comers, 
and indeed then it was heavy and melancholy being there, nor were 
the winds more rough in March, then in the aforesaid moneths, and 
yet even then would the Birds breed. I thinke they bredde there 
most monethes in the yeere, in September, and at Cbristmasse I saw 
young Birds,* and in Februarie, at which time the mornings are 
there (as in May in England) fresh and sharpo.” 

e The *'ciihows” bred m December and January aooording to all the early 
aoeounts. « 
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According to Governor Ijefroy the lowest records of temperature 
are most apt to occur in March. He states that in the years 
a thermometer on grass registered below 40®, 17 times, viz.: — Dec- 
ember, twice; January, four times; February, three times; March, 
eight times. The lowest was 84®, in January, 1874 ; the lowest in 
March was 85®, in 1877. 


Table of Mean Monthly Temperaturee and Rainfall, 

The following table is copied from Governor Lefroy’s work on the 
Botany of Bermuda : 

COKDITIOIfH OF TRMPXaATmUC AND RaINFALL AFFICCTUfO VEGETATION IN 

Bermuda ♦ 


T4*mpeiaturc* 
of the air. 


Tempera ture 
ot the Hoil: 


Mean 

rainfall. 


' 9 A.M. 1 

1 8 P.M 

at 6 luH.)atl21u8.| 

inones. 


u 

o 

0 

u 

In, 

January 

64.0 

65.5 

62.0 

63.5 

8.8 

February 

68.7 

65.1 

61.1 

61.4 

4.3 

March 

1 68 8 

65.5 

1 61.5 

61.6 

8.6 

April 

6T.4 1 

69.8 

' 64.8 

64.9 

8.8 

M»y 

73.0 ) 

78.5 

' 69.9 

69.5 

4.1 

June 

76.8 j 

, 78.8 

1 74.6 

78.9 

8.8 

July 

81 8 ' 

83.9 

78.8 

77.9 

4.0 

August 

82.5 

84.2 i 

79.1 

79.2 

8.9 

September 

80.2 1 

81.9 

77.1 

76.9 

4.8 

October 

75.5 

76.7 I 

78.4 

78.7 

6.7 

November 

69.8 

71.1 1 

67.2 

68.1 

5.7 

December 

65.4 

66.4 1 

63.9 

68.2 

4.0 


i 71.9 1 

73.4 

69.8 

69.4 i 

1 51 4 


The mean annual temperatures of the air during 22 years was 
7l®,0 at 9 A. M., and 73®.4 at 8 i\ m. 

The mean temperature of the soil at the depth of 1 2 inches was 
69. ®4, which is probably very close to the true mean animal temper- 
ature. Ho gives the average annual rainfall, for the same period, as 
51.4 inches. 

* The mssn tempemtum are given by obserratione extending (with some 
laotuue) from August, 16W,^to March, 1877. The tempegmture of the soil at 6 
inches is the mean between observations at 9 a.m. and 5 f.m., apparently the 
hours of extreme daily range. The temperature at 12 inches is that at 9 a.m.; 
the dally range at this depth is under 0*.5, and is about the mean at 9 a.m. 
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c . — Dronthe and Famines, 

Throughout the early history pf the islandn there were frequent 
seasons of scarcity of food, and sometiineH of genuine famine during 
the winter, but the reasons for this are frequently not given, except 
as an indietioii sent upon them by the Lord for their sins, as stated 
in the proclaraations of the goveniors. 

The causes of some of these famines have lK*en meutioiied in other 
chapters. Not infrequently lack of food was due to the destruction 
of the crops by hurricanes, as in J020, when the “great guste” of 
August 1 0 destroyed all their crops and many of their houses and 
forts, and was followed in the next winter by a partial famine. (See 
p. 407.) 

Ill 10 JO to KUO great scarcity of food was due to the plague of 
wood-rats that ate up all their crops, even digging up the seed as 
soon as planted. (See Part III, ch. rj‘i.) But several seasons of groat 
scarcity have certainly been due to summer drouths, though these 
are not often very severe. 

A proclamation for thanksgiving was issued by Governor Sayle, 
Thuj^sday, Aug. 22, 1002, because it had pleased God “to send us a 
gratious rain in a plentiful manner, thorow his tender mercies and 
compassions.” lie explained that before the rain came, ho had been 
about to ap])oint a day of fasting and jirayer, on account of “ a great 
and terrible drouth upon the land, that all things were oven withered 
and dried upp, soc that the dumb creatures began to languish.” 

Ill the summer of 1784 there was a severe drouth. It was so 
severe that according to an item in the Royal Gazette, “ there is 
scarcely any grain left for the horses and cattle.” 


f , — Temperature of the Sen, 


The average surface temperature of the sea varies in different 


mouths, about as follows: 

January 

6ft-08”F. 

February 

59-68 

Mavob 

a3-66 

AprU 

66-71 

May 

70-76 

June* 

75*80 


July 7r-«3"F. 

August 82-85 

September 83-75 

October 75 - 6ft 

November 69-65 

December 65-61 


10 . — EemarkdMe Instants of the Death of Fishes^ due to Cold- 

ness of the Sea^ in 1902, 

Daring the months of February and the first part of March, in 
1001, the weather at Bermuda was unusually cold, stormy, and wet. 
The temperature fell, at one time, as low as 46 F. The continued 



604 


A. E. Verriil—The Bermvda I$lands. 


low temperature ami the cold northwest winds, persisting for many 
days together, appear to have been sufficient to cool the sea-water 
beyond the limit of endurance for many of the tropical fishes found 
there, so that vast numliers died and were w^aslied ashorts especially 
during the first week of March, all along the coast, but more abun- 
dantly aronnd the shores of Hamilton Harbor and the adjacent 
islands. Tlie slench from their decomposition lieeame so great that 
the local government was obliged to aid in their removal, early in 
March, foi sanitary reasons. 

The fishes that died in the largest quantities were two of the com- 
mon shallow water species, viz: the hamlet grouper and the red 
squirrel fish. Later in the season these and other fishes that had 
previously been common were found to be scarce and difficult to 
obtain. In fact, most of the ordinary market fishes were miieli 
scarcer than ever before. 

Among other iutei’esting fishes seen dead on the shore were the 
green parrot-fish, large porcupiuo-fishes, hog fish, Spanish lady-fish, 
trunk-fish, angel-fish, etc. 

The following partial list* of species includes tliose that were 
particularly noticed among the dead fishes, March Hth to 10th : — 


Squirrel-ftflh Hoioceniru$ 

Hamlet Grouper Kpinephelua $tHafu«, 

Parrot-fisU pBBudo»caru» gHaoamaUf, 

Porcupine-Ash Diodot^ hy»trix, 

Truuk-fish iMHophrya tHqueter. 

Oow-liah ^^^Lactophrya tricomtB. • 

Small Kook-fishes hiycUroperca bonad (young) 

Spanish Angel-fish, Oatalineta ^ ^Uolacanihua tricolor. 

Rainbow Flounder .. ... . .PfatopArys lunafua, 

Guapena; Ribbou-fish lancfolatu», 

Ohreen Moray ..X^ycodontis funebnit, 

Bermuda Hog-fish ^.LachnolaimuB maximuH, 

Spanish Lady-fish rufa 


In this list, very incomplete as it must be, there ai’c two species 
that had not been previously recorded from Bermuda waters, so 

* I am indebtod to my son, A, Hyatt VerriU, for part of the above list, for be 
arrived in Bermuda March 7tb, when the shores were still coveted with the 
dead fishes, though most of them were then so badly decomposed that they could 
not be preserved. Had he been on the ground a week earlier, he qould hare 
made, without doubt, a very valuable oolleotion of the fishesi including many 
rare species not In the above list. When I arrived at Bermuda, April 19th, the 
most of the dead fishes had disappeared, though skeletons of some of the more 
abundant species were common ; but a few dead, or nearly dead, speoimens of 
some species were still often found fioating at the shrfaoe. 
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far an I know^ viz : the Guapona (Eques lanceolatun)^ of which a 
aingJe specinieti, with itH cliaraoteri^tio color markingH still visible, 
was found dead on the shore near Hamilton ; and the Green Parrot- 
fish {PseudoHcarue quacamaia)^ which was found in considerable 
numbers on the shore of Long Bird Island. The latter was recogniz- 
able on account of its remarkable turquoise-bluo teeth, some of 
which wert* preserved by Mr. A. II. Verrill. 

Thoi4e fishes that habitually live in deep winter, aniong the outer 
reefs, such as the red snapper ( rock-fishes 
{Myeteroperca bonacl)^ amber-fishes, etc., appeared not to have been 
much affected. 

Many of the corals set‘ined to have been injured also, and sonic 
were killed. In Harrington Sound and Castle Harbor we noticed 
many recently dead specimens of Porites (jP. cluvaria and P, nstre- 
oide$) \ some of OouUna; and the “ rose-coral {MuMa^ or Isophyllia^ 
dipsacea)y and in Harrington Hound, large numbers of dead speci- 
mens of the “ hat-coral or “ shade-coral ” {Afptricia fragUia). 

It was also remarkable that the very common “ rose-coral ” (3/«s«o, 
or hophyUiay dij)aacm)f even when apparently healthy, was very 
rarely st^en expanded, in March and April, inoj. Indeed, I do not 
think that a single specimen, of the hundreds that were examined 
during the month of April, was in full expansion. Nor could we 
induce any of the numerous specimens, brought in for the purpose 
of study, to expand satisfactorily, although they were treated with 
the greatest care. This was in very marked conti*ast with its behavior 
in the spring of 18UH, when nearly all the spe<nmens were found 
fully expanded and active, and when brought into the laboratory, 
with no particular care, they would expand fully and frt'ely, for days 
together, presenting a very beautiful effect, owing to their various 
bright colors, among which emerald-greeii tints were conspicuous. 
Last year the brighter tints were mostly lacking, and gray and lav- 
ender were the predominating colors, jirobably on account of their 
less healthy' condition. 

One very large specimen of the Octopus {Octopus rugoaus) was 
found dead on the shore, early in March. This species, also, like 
many others, seemed to be far less (mmmou than in 1898. But as a 
rt^le, there did not seem to have been any noticeable change in the 
numbers of most of the Mollusca, Crustacea^ annelids, and other 
invertebrates that live buried in the sand or sheltered in cavities of 
the rmf »4 Some of the crabs that live exposed on the shores 
appeared to have been killed in large numbers. The very common 
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Cliff-orab {Urapstts grapsus) wa<« found to bo much less abundant 
last spring than it was in 1898, and another species of CUff*crab, 
having the same habits {Plagusm depressa)^ M^hich we found com- 
mon at Castle Island, Bailey’s Bay Island, etc , in 1808, could not be 
found at all, last year, though we searched for it in the same places. 

That the unusually low temperature of the water that prevailed 
in February and the first part of Marcli was the principal cause 
of the death of the fishes and corals, hardly admits of doubt 
Under ordinary conditions many of the tropical species, found at 
Bc*rmuda, are living in winter nearly at their extreme limit, as to low 
temperatures, so that even a small falling off fiom the usual average, 
for any considerable length of time, tvQuld be certain to ])rove fatal 
to them. It is certain that a marked deerease below the usual winter 
temperature took place during a part of Febiuary, amounting to 
about 2° F. below the average for the corresponding periods in must 
other years, as shown by the meteorological records. But the same 
decrease in temperature has repeatedly ocemred without killing the 
fishes. « 

Unfortunately, I have not been able to secure careful obseiw^ations 
on the temperature of the water, during February and March, 1901, 
but any marked decrease in the average temperature of the water, 
for a number of days, would be certain to affect the air in the same 
way, though to a less extent. I am indebted to Mr. H. E, Williams, 
Acting Chief of the United States Weather Bureau, for the follow- 
ing statement of the temperature and rainfall prevailing at Bermuda, 
during February, 1901 : 

‘‘The moan temperature at Hamilton, Bermuda, for February, 1901 , 
was 59.5 F. The average temperature for February at Hamilton is 
61.5. The rainfall for the same month was 5.50, being 1J6 inch in 
excess of the normal. For March, 1901, the monthly mean tempera- 
ture was 62.4 F., or 0,2 above the normal. The rainfall was 8.55 
inches, or 2.90 inches above the normal. TiTie month of February 
was an exceedingly stormy one over almost the entire North Atlantic, 
there being a succession of gales from the beginning of the month to 
about the 26th, Many of these disturbances extended as far south* 
ward as Bermuda. The weather for March was decidedly more 
tranquil, although a greater amount of rain fell.” 

That the mean temiierature of the air was not sufficiently low, 
during February and the first week of March, to have directly 
caused the death of the fishes, is evident, because it has often been at 
least twa degrees lower during January and February, In other years, 
without producing any such effects. 
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The most marked and remarkable feature m the meteorology of 
February was the niiusual persistence of the northwest winds. 
According to the meteorological tables kindly furnished to me by 
Mr. T. Q. Gosling, of Hamilton, northwest winds are recorded 
forty-two times in February, 1901, as contrasted with nineteen times 
in 1900, They were eoutinuous for four days, from the "ith to the 
9th, and again six days, from the 1 ith to the 19th. North and north- 
east winds were also frequent. These northerly winds ^ere usually 
accompanied by a fall of six to nine degrees in the temperature ol 
the air, as contrasted with southerly and southwesterly winds. I'hat 
these persistent northerly winds caused currents of cold northern 
waters to impinge upon the shores of the Bermudas can scarcely be 
doubted. Moreover they might easily have caused an upward flow 
of the cold waters that rest against the submerged slopes of the 
islands at the depths of forty-tive to sixty fathoms and more, for 
the surface currents, set in motion by the long-continued northerly 
winds, would inevitably also cause an upward flow of the colder 
waters of the submerged slopes, as 1 have many years ago prove<l to 
be the case on our own coast. By these combined effects, it is easy 
to understand how the body of shallow warm waters around the 
Bermudas could quickly have been cooled suflSciently to kill the more 
sensitive species of tropical fishes. These would naturally bo those 
that habitually live in shallow w^ater and among the sheltered places 
near the shores, where the water is usually warmest. 

I was told by elderly and intelligent persons, who have always 
lived in Bermuda, that no such instance of the death of fishes in 
large numbers had occurred there within fifty to sixty years, or so 
far back as they could recollect. Nor can I find any record of any 
similar event in the early annals of Bermuda. 

Keveral instances of the death of vast numbers of fishes on the 
Gulf Coast of the southern Umte<l States, and especially on the 
west coast of Florida, are on record. The actual causes of the fatal- 
ities in that region are not fully known. In view of the instance 
recorded above, and the famous ease of the death of the tile-fishes, 
etc*, beneath the inner edge of the Gulf Stream, in 188t>, it is not 
improbable that the Florida cases were also due to periods of 
unusually low temperature, acting upon tropical fishes that nere 
living at or near their extreme northern ranges. Thus a slight fall 
in the temperature of the water, below their critical point, might 
have been sufficient to kill them, as in the ease at Bermuda and in 
thUt of the tile-fish. 
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Comparative Tables of Daily Ohaervations for February and 
Marchy 1900 and 1901, 

I am indebted to the kindnewfi of Mr. T. G. Gosling, of Hamilton, 
for the following tables, which throw con*<idoiablo light on the con- 
dition of the temperature and winds just b4»fore and at the time of 
the mortality of the fishes in 1901, as couij)ared with similar tables 
in 1000. It will be seen that the averages arc decidedly lower in 
1901. But evidently the most significant point is the great pre- 
dominance of Northwest winds in 1901, for there are 42 cases, as 
against 19 in 1900. Such winds not only cause a fall of temperature 
in the air, but they bring in currents of cold water from the north- 
ward, and from deep water, if long continued, as they were in Feb- 
ruary, 1901. 

The observations were made at 10 a.m.; 12 m.; and p.m. 


February, 1900. 


Frbruary, 1901. 
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March, 10(10. > March, 1001. 
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68 1 

Calm. 

S.W. 

S.W. 

26 

1 67 

68 

68 

1 S.W. 1 

S.W. 

S.W. 

67 

68 

69 i 

S.W. 

S.W. 

S.W. 

27 

68 

68 1 

68 

N.W. 

N.W. 

N.W. 1 

1 87 

69 

70 

S.W. 

S.W. 

S.W. 

28 

69 

69 1 

69 

8.W. 

w. 

S.W. 

1 66 

67 

67 

N.W. 

N.W. 

N.W. 

29 

65 

65 

64 

N. 

N. 

N. 

1 64 

65 

64 

N.W. 

N.W. 

N.W. 

80 

• 65 

66 

66 

S.E. 

S.E. 

S.E. 

63 

64 

64 

N.W. 

N.W. 

N.W. 

81 

! 

6>» 1 

1 

69 

S.W. 

W. 

W. 

1 






Mean it 65.81 

66 . 2 ! 66.41 




164.7 

65.8 

65.9* 





Comparative tablw Rhowini![ the number of times that the wind 
waa observed in certain direotioun, in February and March, 1000 and 
1001. 


DirteUvn of Wind; Number of Times Oburved. 


Month. 

N, 

N.B. 

B. 

S.E. 

s. 

S.W. 

w. 

N.W. Calm. 

Febnary, 1000 

11 

5 

6 

5 

0 

11 

8 

19 2 

Febmaiy, 1901 

6 

2 

• • 

2 

2 

7 

8 

43 

2 

Marab, 1000 

0 

8 


15 

4 

26 

12 

1 

i 

Uarob, 1901 

F 

8 

1 

14 

6 

22 

4 

19 

1 
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20. — Earthquakes. 

Very few iuRtances of earthquake shocks are on rec'ord an noticed 
in Bermuda, and those few that have been recorded were alight and 
did no damage. One occurred June 25, 1604 (old style). 

The following is Irom the Records of the Port Royal Parish : 
“upon the 25th day of June Anno 1661 being the Sabbath day, at 
9 of the Clock of the forenoon, there was a gieat and fearfull Earth- 
quake which did shake churches and Houses, \ea and the hearts of 
men too.” 

Another is recorded Feb. 19, 1801. 

In February, 1 843, there was also a light shock of an earthquake, 
doing no damage. 

21 . — Health and Diseases* Longevity; Historical Epidemics; 

Mosquitoes. 

Aside from the several former invasions of foreign contagious dis- 
eases and the local epidemics of typhoid fever, the Bermudas have 
always been unusually healthful, and the native jieople have been 
noted for their longevity. The alleged longevity of some of the 
inhabitants was made a special subject of inquiry by the Royal Soci- 
ety of London, in the questions addressed to Richard Norwood, in 
1604. Perhaps the natural stamina of many of the earliest families 
who settled there has had much to do with the longevity. 

Mr. Richard Stafford, in replying to some of these questions, wrote 
as follows : 

“As to *the Age of our Inhabitants here, some do. live to an 
hundred years and upwards; many live till they are nigh a hundred, 
but few above : And when they dye, *tis age and weakness, that is 
the cause, and not any disease that attends them. The general dis- 
temper that is yearly amongst us, is a Cold ; and that is most gotten 
in the hottest weather. The Air here is very sweet and pleasant. 
Our Diet is but ordinary, and the People generally poor, and I 
observe, that poor People are most healthful.” (Trans. Royal Soo., 
iii, p. 792, Oct., 1668.) 

That the climate was very healthful for the English settlers, was 
recognized from the earliest times. Thus the Rev. Mr. Hughes, 
writing in 1015, says : 

“Young children doe thrive and grow up exceeding well: the 
clrmate is so temperate and agreeable to our English constitutions.” 

He also mentioned, in 1621, that not one of the original 60 colo- 
nists, who went there in 1012, had died of disease, though one had 
been accidentally killed by the bursting of a cannon. Yet there had 
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been, in at least three of thowe years, great scarcity of food and more 
or less famine, when large numbers of the most worthless ot the 
vicious people sent out in I61t3 had died miserably. (See oh. 23, d,) 

The ordinary diseases are essentially similar to those in the eastern 
United States. 

Malaria is said to he unknown in the Bermudas, and it is not yet 
known whether the malaria-carrying mosquito {Anopheles) occurs 
there or not, though certain species of Cfdex are sufficiently abundant 
in summer.'** But typhoid fever is not uncommon. 

Dr. Christopher Harvey, Staff-surgeon of the Royal Navy, writing 
in 1890 (British Medical Journal for 1890, pt. ii, p. 1172), says that 
the records of the Naval Hospital indisputably prove that remit- 
tent fever does not occur in the islands,’’ and that of all cases of 
intermittent fever, not one was contracted on the Islands. 

In former years there have been several very severe epidemics of 
yellow fever, introduced from the West Indies, and first appearing 
among the sailors and soldiers. 

It is probable, therefore, that the small mosquito that is believed 
to convey the yellow fever microbe is either native of the Bermudas, 
or else it was introduced there at each time of the epidemics, which 
could easily have happened. Once there, the abundant o]>en cisterns 
of rain water would have afforded it ideal places for breeding and 
propagating the disease. 

It would be of great importance to the inhabitants if they could be 
induced to take intelligent pains to suppress the mosquito nuisance. 
Much could be done by more thoroughly covering the ojumings of 
their cisterns, using wire gauze over the necessary openings ; by 
introducing gold fishes or other small carnivorous fishes to devour 
the larvfe in cisterns or other bodies of water that oannot be drained 
off, or that are used for cattle ; and by the use of kerosene or other 
coal oils on the surface of brackish pools, not used for cattle, where 
it could do no harm, but would effectually destroy the mosquito 
larvm, if applied every fortnight, during the mosquito season. 

Many of the small, stagnant, and brackish pools and bogs should 
be filled up, for some mosquitoes prefer brackish waters fur breeding 
purposes. 

In the spring months, when we wore there, mosquitoes were not 
common, but they are said to be very troublesome in summer, which 

' * Hr. F. V« Theobald, in hi* extensive Monograph of the Ciilicid» of the 
Workl, recently published by tbe British Museum, records no other genus ot 
moiiqiilloes from Bermuda, except He had examined a lot of 59 npeoi- 

ums akid by iGK>venior Barker, in 1897 (coll. 91, vol. ii, p. 358). He did not 
deiwnnthe the species ; probably tbe specimens were too poor. 
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could hardly be otherwise, while they have so many ideal places to 
breed in. The open rain-water cisterns alone are auffioient to supply 
millions. In case of new epidemics of yellow fever or other similar 
contagious diseases, it would be of paramount importance to reduce 
the numbers of both mosquitoes and flies to n minimum. 

An epidemic of yellow fever occurred in 1* * ^10, which is, perhaps, 
the flrst one that can be identified with certainty. The disease was 
doubtless brought from the West Indies on a vessel. 

A terrible epidemic of yellow fever prevailed in 1N43. It ajipeared 
first among the troops and convicts in the barracks and prisons at 
Ireland Island, where the conditions were unsanitary, but just how 
it first arrived there, I have not seen recorded. It soon spread to 
Hamilton and over the islands generally, and large numliers of per- 
sons died. Governor Keid was very ill, but reeo\ ered. 

One of the worst epidemics of yellow fever occurred in 1852 and 
1853. Although it was most fatal among the sailors, soldiers, and 
convicts at St. George’s and Ireland Island, it spread widely among 
all classes of people. Two acting governors, Phillpotts and Kobe^ 
died of it, within a week. Of the 1000 convicts then employed on 
the public works, 152 died of the fever. 

Another severe epidemic, which occurred in 1 804, was thought to 
have been brought in by some of the blockadetrunning vessels of 
that period. 

In the early history of the islands numerous epidemics of conta- 
gious diseases are referred to very briefly, or incidentally, but usually 
as brought in by the vessels. We know nothing about some of 
these except by the references to them in the proclamations for days 
of fasting and prayer to cure them, which are preserved. 

In those days such diseases were believed to be direct punishments 
inflicted on the })eople « by the hand of God,” on account of their 
sins of various kinds, f here is mention of but one physician on the 
islands for many years ; Mr. Walter, a « ohirurgeou,” was sent out 
in 1016 ; the second, Wm. Plumsted, is mentioned in 1627. 

Most of the epidemics that are mentioned, up to 1064, were prob- 
ably the bubonic plague, though descriptions rarely occur. But as 
the vessels that brought the infection sailed from liondon and vari- 
ous European ports, where the plague then prevailed^ this was the 
disease most likely to have been carried in them,*** 

* At that time the plague” was very prevalent in Europe. In 1609, Ois 
second great London plagne ooeuned, when 11J85 persons died ta London akme; 

in 1620, It prevailed especially in Holland and Germany ; in 1626 66 417 died 

in London; it oontinood in Bnglaad till 1664, Mid in othw pwte of Eura* 
much longer. 
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Capt John Smith and Governor Butler both state that when a 
small vessel, the Garland,’’ of 45 tons, arrived in November, 1619, 
after a voyage of seventeen weeks, many passengers and sailors bad 
died, and most of those remaining were ill. Most likely this illness 
was bubonic plague. 

Governor Butler relates that in August, 16 if 0 , the magazine ship 
« Joseph ” arrived with a very large number of sick persons on 
board; many had died, and the crew were so ill and feeble that they 
were barely able to bring the vessel into port. Twenty to thirty of 
the passengers and crew had died and Wn thrown overboard, and 
others died after they w'ere landed. No quarantine was practised in 
those days, and sc^ircely any ])recautious were used, though the dis- 
ease was knowm to be infectious. Governor Butler considered it the 
genuine plague. He gave the following account of it: — 

“Truly ther could be iioe other judgement or censure passed upon 
this infectious disease than that it was the plaine plague, the purple 
mareks being plentifully discerned upon many of them. And with- 
out doubt, had it bin almost in any other place, it would have 
enlarged itself to a dangerous desolation ; but the exceedinge excel- 
lent salubritie of the ayre surmounted all thes datigers and difficul- 
ties, and in a fewe weekes became such aconquerour as this dreadfull 
infection wholy ceased, and the former w^onted health of the Hands 
was fully recovered.” 

^ In this oonnection he also mentions that shypeing times” dis- 
eases had many times been brought into the islands and “thus 
recouvered.”^ 

He relates that in consequence of his boats being employee! in 
taking the sick ones ashore, some of the crows and others took the 
disease, and also mentions that many of the laborers sent out by the 
company were of the lowest oiassos, ten of the men having been 
takon from Newgate prison and some of the women from Bridewell, 
and iotimetes that the infection was thought to be due to this class 
of persons. But the wonder is that every vessel was not infected in 
those pestilent years, for we read of no disinfecting or fumigations. 

The fact that the houses in Bermuda were, at that time, all made 
of palmetto leaves, and that the pec^Ie lived largely in the open air, 
and very plainly, wHt aooount for the speedy arrest of the disease. 

In Sept., 162 J, the ^JosejA” again arrived with many sick 

* iMg>Ugh a pHoui soan, tilierc is up reoord that Governor Butler ever issued 
a pfoolamiiUoii for fasting and prayer against the spread of the infection. He 
seems to have been in advaaoe pf his time in respeoi to the cause and cure of 
infSetiPUi d iseases . 

OoKu. Aoan.. Voxi. XI. 


89 


Hat, 1908. 
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petsonn on board, probably with the same disease. Her captain and 
many passengers had died. She encountered a storm close by the 
islands, so that it was eight days before she entered the harbor. 

In this same storm a large Spanish vesbcl was wrecked on the 
western reef, but no Uvea were lost, though they had to abandon 
their ship about ten miles from land, and many of the passengerh 
came ashore on a raft, at Mangrove Bay. ITiis wreck and the 
recovering of goods and ordnance led to considerable excitement 
here, and subsequent investigation in London. But the officers and 
men testified that they were treated ^ith groat kindness by the 
governor. 

Jt is recorded by Governor Butler, tliat the magazine ship 
‘‘James’’ arrived at the Bermudas the last of October, 1621, also in 
a very sickly condition. The master had died, as well as some of 
the passengers* and crew. We can scarcely doubt that this infection 
was also the bubonic plague 

^ In this vessel were sent ont two Indian maidens, who were sent to Bermuda 
in order that they might find white husbands, as was otfioially stated These 
maidens were two of the three companions who accompanied Booahontaa to Eng- 
land in 1616. They were daughters of Indian chiefs One had died in England, 
of consumption, in 1620 , another died on the plague infected ship in which she 
sailed for Bermuda. Pocahontas herself had died in England and was buried 
March 21, 1617, according to the parish register at Qravesend. 

Governor Butler mentions this event as follows : 

‘^Ther wer also two Virginian virgins (one wherof died by the way at aeg) 
shypped by the Virgima Company, and very well supplied by them, who wtei 
by that Company recommended unto thh Qouvemonr, as being not only one of 
the Company, but a swome counsellor m that plantation, that by hia care and 
autboritie honest English husbands might ther be provided for them (a harder 
task in ibis place than they wei aware of), who together, after some staye in the 
Hands, might be transported home to their aanvage parents in Virginia (who wer 
ther no lesse than petie kinges), and so be bappely a meanes of their oonveralon.’’ 

The only remaining Indian maiden, according to Governor Butler, was well 
tnamed about April, 1622, at Bermuda, as had hwu recommended by the Gover- 
nor of the Virginia Company. ** She being then married to as fitt and agreeable 
an husband aathe place would afford, and the weddinge feast kept at the towne, iti 
the Govemouris news house, and at his chaage.’^ The wedding was celebrated 
by a great feast, and in order to further increase the friendship between her 
people, the Indians, and the Virginia settlers, the Governor wrote letters of 
advioe to the Governor of Virginia and “Caused the mayde h€ayielf likewise to 
do as much to her brother, who, by her father’s late death, had snooeeded in all 
hit royalties and oommande 

Gbvemor Butler did not mention the name of the maiden, nor that of her 
husband. Kor does be refer to her subsequent history. Tbi$ marriage took 
place doring the visit of a vessel that came from Virginia for provMoni in 
tfaroh, 1621, and remained five weeks. 
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In a proclamation for a period of fasting and prayer, to be observed 
every Sunday during I-ieiit, issued by Governor John Harrison, Jan. 
29, 1623, he referred to the threatened war with Spain ; to a recent 
famine ; and to a pestilence, then prevailing, in which both the late 
Governor (John Bernard) and his wife had both died and been 
buried in one day. Governor Bernard had died only six weeks after 
his arrival in the islands. 

lie stated that the only means of overcoming the disease was by 
fasting and prayer, which was the current belief at that time, and 
for long after, but although this treatment did not ]>rove very 
effectual, it undoubtedly did much good indirectly, by allaying the 
fear and calming the minds of the afflicted people. 

The following proclamation was issued by Governor Fttorcntius 
Seymer (or Seymour) and refers to an epidemic of some importance. 
It was probably the bubonic plague, which was very prevalent in 
London, in 1663 and 1064. 

‘*By the Governor, A Proclamation, May 7, 1664.’^ 

Whereas the afflicting hand of the Almighty hath bin justly, as 
well as lately, stretched out against us and most of our ffamilies by 
sickness and distemper of bodie, which is not yet whfdie abated. 
And I, haveing very lately received Christian premonition from our 
reverend Ministers, for the averting & absolute remoeving (if the 
liord shall see please) thereof. By appointing and setting apart a 
dale of Ilumiiiation (the sovaraigne remedy for cureing any Epi- 
demieall sioknes A distemper), lliese are therefore (in discharge of 
my dutie, and in psuanoe of their desires therein) to Will and require 
all, and all manner of Inhabitants of these Islands, to repayre to the 
respective Churches whereatt the Beverall Ministers shall think fitt 
to appoint ; there to meete uppou Thursday the 1 2th of this instant 
Moneth^ then and there duly and humblie to attend with them the 
worke of that day, more especially at the Church and in the tyme of 
meeting aforesaid. Whereof all manner of persons are hereby in his 
Maiesties name charged and Oomanded to take notice and to yeald a 
redie observation of the day and duty as aforesaid, (intended A sett 
apart for the glory of our Maker, and our spiritual! and temporal! 
good,) as they will answer the contrary at their perills. And wholly 
to refrayne from all manner of bodilie labor and superfluous acting, 
speaking, or doetng that whole day/’ 

Given under my hand the 7th of May, 1664 

( Fflor. Seymer/’ 
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Small pox wa8 often epiclomic in the islands, before the introduc- 
tion of vaccination, and often proved very fativl. 

In the Royal Gazette for jiov. 27, 17 h 4, (toiinded Jan. 17, 17H4) 
Dr. Dalzill of Somerset advertises to >Hccinate ^‘Whites and 
Blacks, to pay each ft7.oo, and find all nece^^hanes.” Bnt this was, 
perhaps, vaccination with small pox virus, not with kiue pox. 

The regular vaccination with kine pox was c^ertairily introduced in 
1804 ; but a fatal epidemic of small pox occurred in 1829, w*heii it 
became so alarming that Governor Popple dispatched two war 
vessels in quest of \accine matter. One went to Halifax and one to 
the Bahamas. 

In 1H18 and 1819, tbeiH3 was a bad epidemic, said to have been of 
yellow fever, that spread all o\ci the islands. 

In 1770 and 1780 there was a latal epidemic of ‘^jail fever,’’ 
(probably typhus fever) that originated among the American pris- 
oners of war, who were crowded into the miserable, foul, and ill-ven- 
tilated prison, which was describe<l as little better than the black 
hole of Calcutta,” It seems almost incredible, at this time, that 
English officers and governors could have been so btutal and desti- 
tute of the ordinary feelings of humanity as many of those of that 
comparatively modern }>eriod proved themselves to have been.^ 
Probably that brutal “ type ” is not extinct, eitlier in England or 
elsewhere, but only lield in check by public opinion. But tliis pes- 
tilence spread beyond the prisons and over the islands generally, 
affecting the innocent and guilty alike. It may have been tyjdiQid 
fever. 

An epidemic of typhoid fever among the soldiers in 1868 is 
recorded in the British Medical Journal, p. 474, 1808. 

Doctor llarvey, in the same work (1890, pt. ii, pp. 1172-8), has 
shown that the principal endemic fever of the Bermudas, as proved 
by the records of the post mortem examinations in the Naval Hos- 
pital, continued since 1811, has been typhoid fever, and that it has 
prevailed more or less every summer and autumn since 1811, and 
doubtless at least as far back as 1 7 80. But in former times, and up 
to 1862, it was generally mistaken for typhus fever or remittent 
fever. He attributes it to the local unsanitary condition of many of 
the houses and out-buildings, and the use of water from polluted 
wells ‘‘at the grog shops and other native houses” by the sailors 
and s<ddiers, when the cisterns fail in summer. 

♦English historians have found the oj/mi rtpw^ts madaat time, regard- 
ing the oonditloB of this prison, too disgusting for pnbUoaUon.’’ 
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At present, tho use of drinking water from wells is prohibited, 
except after oiKeial inspection. But from what is now known of 
the modes of diffusion of this (lisease, it is probable that tho abun- 
dant house flies convey it, in many cases, directly from infected 
excreta to human food and drink, for which the conditions are there 
generally favorable. 

He considers that the epidemic of a fatal fever in 1H49, which 
affected the natives in large numbers, but not the soldiers, was 
typhoid fever, the jmrer water supplied to the soldiers causing their 
immunity, But previous to that, nearly one-half the total deaths in 
the Naval Hospital, for a series of years, was due to this disease. 
In recent years, since the nature and sources of the disease have 
become better known, it has \erv much decreased. 

^2. Principal J^oductions and Jtkrports, historically treated, 
a. — Amheryris^ Lumber y Ilshy etc. 

The first artitde of export from the Bermudas w’as the large mass 
of ambergris found there by the three ])ioneers, iu lOlo, The 
amount is variously stated from ho to I HO pounds, and its value from 
#14,000 to IS'JjOOo.'*' Governor Butler put it at nine score pounds, 
valued at about X5,000 sterling, wdiich w^as certainly too low for 
that weight. He intimated that it was not all turned over to tho 
Company, and that the captain of tho ship and a Mr. Kendall, an 
adventurer, both of wdiom had boon engaged with the finders in a 
conspiracy to retain it all, had each ombexzled a portion of it.f There 

* In ills conunlsiiiou given to Governor Moore in 1612, be was instructed to 
pay the finder of ambergris 16* 4** per ounce. 

Governor Butler records the recovery of ounces in his lime, for which he 
paid one-half the value to the finders, at the rate of ^ per troy ounce, their 
share amounting to £48. 6*. 8*^ and his uwu to €4. 15% according to the rules of 
the Company. 

In the ** Orders and Constitutions, adopted m 1622, No. 124, one-fifth of any 
ambergris found was reserved to the Company, the. rest to be divided equally 
between the finder and the owner of the land where found, except 8* 4*^ per 
ounce, which the governor was to receive. 

At this time it was considered worth about €8 sterling per troy ounce, but the 
quality and prices varied somewhat. 

According to an attestation of Edward Walker, April, 1626, ounces of 
ambergris Monging to Oapt. Hobert Folgate were sold by him for 00 |>oandB 
sterling. (See oh. 26, c.) 

t Oapt^ John Smith gave Its weight as four-score pounds. But probably 
Gnvamor Butler was a better authority, for Christopher Carter, one of the 
fluders of it, was living at Bermuda, in his time, and probably many others who 
had seen it were known to him ; the interval w as but seven years. 
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is also a hiut about other frauds conueoted with it, in speaking of 
Mr, Christopher Carter, the one of the findors who confessed it. 
(See Part III, oh. 30, c.) 

But although ambergris was repeatedly found there, it was never 
again found in large amounts. This first shipment, however, had 
much to do with the rapid settlement of the islatids. 

Cedar lumber, in various forms, was the next article shipped. An 
entire cargo was shipped to London in lolo, and from that time on, 
for more than a hundred years, much of it was constantly exported, 
though during most of that time its exportation was forbidden, 
except in the form of chests to hold tobacco, oranges, etc., unless by 
a special license. The chests were made very large and of thick 
planks, so that the lumber <»ould be sold in T^ondoii at a good price, 
for the cedar wood had then a high value for ornamental furniture. 
It cost 3“ 0^^ to per foot to saw it into planks by hand in Bermuda, 
which must have made its price high in London. Had the (kmipany 
allowed its shipment in logs or squared timber, no doubt the islands 
would soon have been entirely stripped. (See Part III, eh. 20, 5, 
under Bermuda Cedar.) 

Yellow- wood timber was also shi]q>ed, so long as it lasted, but it 
*wa8 probably nearly extinct as early as J050. (See Part HI, oh. 2U.) 

Cargoes of limestone, to bum for lime, were sometimes shipi>ed to 
Virginia, in early times, and bricks were received in return. 

From about 1622, Indian corn, potatoes, beef, pork, honey, wax, 
and salted fish (mostly groupers) were shipped in considerable quan- 
tities to the W est Indies, and sometimes to the American Colonics. 
From 1630, oranges and lemons were also ship|>ed to liondon, Vir- 
ginia, and New England, more or less. But most of this trade with 
the other colonies was forbidden by the Company and therefore it 
was often done secretly. 

Freedom to trade with otlier colonies in cattle, hogs, fruit, and 
other provisions was first allowed by the Company in 1044, probably 
in consequence of the Dutch war, and the danger of losing their own 
vessels. But trading in tobacco was again strictly forbidden, under 
all circumstances. 

5.-— Ybiacco/ SaU, 

During the first seventy years of the colony, tobacco was the 
principal commodity exported. At first it was very profitable, but 
its price, which was 2* 8'' per pound in 1020-26, soon declined to 
such an exten^ about 1627, owing partly to the better Virginia 
tobaooo competing with it, that H was not remunerative, and often 
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would not bring enough to pay the freight and duties, which were 
very high. Freight was sometimes as high as 2<* to 3*^ ])or pound, about 
1C2(V25 ; in 1670, it was, on the magazine ships, tliree farthings per 
|X)und, or if in cedar chests or casks, it was per pound, with the 
weight of the chests allowed.” This was seven or eight times the 
modem rates by sailing vessels. 

The Company derived income from the freight ; from a special 
j»rivate impost usually of 1'^ to 2 ^ per pound ; from the profit on 
household gooils and liquors sent out ; from their share of tobacco 
raised ; from vessels seized and condemned ; and from whale-oil, etc. 

The tobacco was made a monopoly in 1C2H, and it could be 
imported into England only from Bermuda and Virginia, except a 
definite limited amount from the West Indies. 

At first the King received 12^* duty per pound ; about 1023 it was 
reduced to 9^ ; still later, in 1(523, to (5*^, and still less subsequently. 
But the Oompany, after H558, imposed an additional duty, for them- 
selves, of to 2^* per pound, in addition to their exorbitant freight 
charges and large levies made in lierrauda for public expenses. 

The following extract from a letU'r sent by Mr. Perient Trott, of 
London, to Iiis agent in Bermuda, on the tobacco trade, April 15, 
1003, shows the condition of the trade at that time: — 

Tobacco is a miserable (^omodity throut the world, more Burmoo- 
das in England then will sell this two yeares. I pray take not a roll 
for me but what is gallant both for cutt & color, as before I writ you, 
and hope you hpvo don soe, if noe such Tobacco be made take none 
for mee, let others doe what they will, pray follow my order.” 

The Bermuda Company was a sort of “ Syndicate,” as it would 
now be called, and did not allow the Bermudians to trade with any 
other ships, nor to send their tobacco to England on any other 
vessels, except their own, unless there should bo an overplus. Dur- 
ing the Dutch war, in 1042-44, they sent out no ship in two years, 
so that the colonists suffered great losses. These restrictions natur- 
ally led to much illicit traffic and smuggling, in spite of the severe 
penalties. In such operations the Bermudians soon Wcame very 
expert and venturesome. 

It is recorded that two vessels in November and December, 1009, 
took about 40,000 pounds of contraband tobacco” to New England, 
and numerous other cases are recorded, as wejil as records of a num- 
ber of vessels seised and coinfiscated on account of this traffic. The 
Bermudians often carried the tobacco far out to sea in small boats 
and put it aboard of vessels that had cleared. 
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Am much a« 200,000 pound« of tobaeoo was shipped in some of the 
earlier years. About 1707, its culture was entirely abandoned. In 
some of the last years of its culture it sold in London for only about 
2** and per pound, but this may, perhaps, have been owing to its 
damaged condition, (See Part III, eh. under Tobacco.) 

In 1623, it was ordered by the Council that the price of a bushel 
of salt made in the Sumer Islands should not exceed one i>oun<l of 
tobacco.* At about that period salt was mentioned as being made 
at St. George’s and other places, but probably not very largely. It 
is recorded as made there in 1624 and 162o. It was also made at 
Crawl Point and other places. But salt was also imported at the 
same period. Subsequently the Bermudians engaged largely in the 
manufacture of salt at Turks Island, in the u inter, and shipping it to 
the other colonies. This trade was an important one in the IHth 
century, for they supplied Virginia, New York, and New England 
with a large part of theii‘ salt, dowm to the time of the Revolution- 
ary War and later. During the w^ar this tratfie was still kept* up 
secretly to a considerable extent. At that time they had no other 
means of obtaining necessary provihion, etc., except by exchanging 
salt for them in these colonies. 

It finally led to disputes with the Bahama govenimeut, as to the 
ownership of the right to make salt there without interference. 
Eventually the British Government gave the control of Turks 
Island to the Bahamas, to the great disadvantage of the Bermudians, 
who had built the works there and enjoyed their rijfbts for a great 
many years (sin<*e 107H) unchallenged, except by foreign enemles.t 

In the official reply of the Company to the government interroga** 
tions, in 1679, it was stated that no commodities were shipped to 
England except tobacco and some timber ‘Hliau which there is 
nothing else growing or may be produced for shipping”; and that 

* Bermuda being a small colony, far away from England, and with no trade 
or commerce allowed elsewhere, It was easy for the grasping persons to make 

**a comer” in any useful product. So that the Governors or OounoU often 
had to interfere and regulate prices of the food and wages by law, and sonie^ 
times to seize com that was hoarded for high prices In times of famine to save 
the lives of those who had no food. 

t They were attacked and driven away by the Spaniards In 17ia They in 
turn soon fitted out a privateer, in Bermuda, and drove out the Spaniards. Other 
quamls with the Spanish ooonmd there in subsequent years. The french 
from Bt. Domingo, captured the ialanit in 1784 and destroyed the bnildings and 
w<^ki, and took aU the people as priioaers to Oape Francoie, But the British 
Goyeniinent soon eaused the French to return the people to the ielaiid and pay 
damages, for there was no war at that time. 
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the exports to the “Neigh hour-islands are Beef, Pork, Fish, Wax, 
Honey, Palmetto-hats, Baskets, and Woodden ware. All about the 
value of six thousand pounds per annum.” 

They stated that there were about 40o planters; 8,000 men, women, 
children, and slaves ; about 1,000 w'hite persons able to bear arms. 
Also that about 50 blacks had been brought in and sold as slaves at 
about £15 per head dunng the previous seven years. As to com- 
merce, they stated that about ton or twelve small ^e8sel8 came to 
trade annually from New England, New Vork, Barbadoes, etc., for 
provisions, besides eight or ten more touch at the islands ; and there 
were thirteen or fourteen vessels, of iroiu 20 to HO tons, belonging 
to the islands. 


c. — The Whale JFfsherj/; Sharis Oil. 

The whale fishery was claimed as a royalty by the Bermuda 
Company, and the colonists were strictly prohibited from taking 
whales, except with special eomraissions, and for the l^ompany. 
Under these ciifunistaiiees they were not very ambitious to pursue 
the fishery, though several unsuecessful attempts wen* made as early 
as 1017 and 1021. T*he sperm whale, or “trunk whale” as it was 
then called, was found there, but ^las probably never captured in 
that century. At least Mr. Richard Htafford, in IOOH, said that he 
had never known of one being killed, though he, himself, had killed 
many whalebone whales. In a few instances dea<l sperm whales 
had been found stranded on the reefs, and considerable oil obtained 
from them. One such case is recorded in June, l«70. The so-called 
“ Right Whales ” were originally very common in the spring months, 
breeding in shallow water about the reefs (see ch. ‘10). But their 
capture was not systematically undertaken till IrtOS, when special 
rules were enacted by the Bermnda Company, and a spetual stock 
company was organised for the whale fishery, December, 1001. 
This effort was not at first a success and resulted in considerable loss 
to the parties concerned, A writer in the Trans, Ro>^l Society for 
1005 (i, p. 11) quotes a correspondent ns stating that he had helped 
to take two old whales and three “cubs'’ in 1005, and that 1(1 had 
been killed in J660 (ii, p. IftS). The latgest he claimed was hh feet 
long.^ In November^ 1007* they offered to give those of the natives 

♦ From the deaeriptkm that this writer gave it Is evident that this was a Hump- 
Baek Whale, with very long fiippeiv and a dorsal fin. Sueh whaiee are swifter 
and harder to kill thw true Mght Whales. little aooonnt was made of the 
l^leen, vrliieh was short, but small quantities were shipped to London Prob- 
ably a IhW Biscay Bight Whales were sometimos taken. (Bee oh. 80.) 
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who would carry on the fishery one-third of the profits. Thia 
resulted in the manufacture of considerable oil, but it ako gave rise 
to great dissatisfaction on the part of the Company, who did not 
think that they received their share. At this periml Norwood stated 
that they sometimes took two or three whales in a day. 

In 1071 the whaling company was reorganised, hut owing to dis- 
sensipns, the taking of whales wm prohibited in 1679. Complaints 
were frequently made of the illegal taking of whales, but probably 
no gi*eat numbers were ever taken in that way, in early times, for 
the natives lacked the means of boiling the blubber, except at the 
08 tablishe<l “ whale-houses ” 

The total amount of oil shipped in the 17th century is very uncer- 
tain, for the amount is only mentioned incidentally in recording the 
cargoes of certain ships. Probably the business was never very 
extensive, nor very profitable for the investors. 

The following entries, though doubtless very incom})lete, give some 
idea of the amount of oil shipped : 

The “Elias” of London, August, 1664, carried away 44 hogsheads, 
or 9 tuns of whale-oil. ^ 

A ship (Hercules?), August, 1666, took away 117 hogsheads, or 29 
tuns of oil. 

A vessel not named, August, 1067, carried away 41 tuns of whale- 
oil. 

The “Elizabeth and Marie,” June, 1068, took 18^ tuns of oil. 

After 1700 more or less whaling w^as carried on, generally in a 
local way, down to quite recent years, the number of whales con- 
stantly decreasing. Three ivhale-bouses formerly existed on St. 
David’s Island ; one on Smith’s Island; one on Paget Island; one at 
Whale Bay; one at Tucker’s Town, 

Until 1782, licenses were issued by the Governor to those who 
engaged in the fishery, for which a considerable fee was paid. 

In 1782, under Governor Brown, the whale fishery was made free 
to all. 

Several vessels were built and fitted out for the foreign whale 
fishery about 1781, by Jennings, Tucker d? Co, This business was 
carried on until interrupt^ by the war with France in 1798. 

For the past thirty or forty years very few whales have been 
taken) though boats are kept in readiness. 

Sperm Whales are occasionally seen near the islands, but are tisually 
very shy and few are taken, A small one, about 80 feet long, was 
captured in April, 1001. (See Part III, ch. 80.) 
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Large cibarks have oceasionally been taken, outside the reefs, for 
their liver oil, from early times down to the present year. The oil 
was used for lamp-oil, in early times, but is now highly prized as a 
lubricant. The shark most commonly taken for their oil is called by 
the fisherman the ‘‘nurse shark,’* but it is probably not the true 
northern nurse-shark.* It may be the “ Cat-shark ” or “ Gata,” of 
which small specimens are not uncommon. 

d, — iStVAr, Castor Oi7, Olive Oil^ etc. 

In the early history of the Bermudas, many attempts were ma«io 
to cultivate crops that did not prove sucoessftil, for various reasons, 
but perhaps oftener for the want of a market than for any other 
cause. Attempts were made very early to raise silk worms, and 
large numbers of Mulberry trees were planted for this use, about 
1630, but the enterprise came to nothing. Governor Ktdd, about 
1831), again tried to introduce silk raising, but without success. 
Apparently the native laborers are not equal to the constant and 
faithful care required for this industry. Some silk worms have been 
raised by individuals in recent years. 

About 1630, when the price of tobacco had become so low as to be 
unprofitable, the Company ordered the planting of the Castor-oil 
plant for its oil, and sent out seed for the purpose. They were 
planted in 1631-34 in large quantities. 

That the cultivation of the castor-oil j)lant was very successful is 
proved by the following extract from a letter of Governor Roger 
Wood, to the Company, in 1634 : — 

“Now for your oyle wee have planted and gatheroil so much seed 
as it may be lykened to Josephs provision for come in Egypt, for wee 
have no place to lay it in, and now we have it wee know not what to 
doe with it, and before I will put a finger to a presse to make this 
oyle for 12d the gallon 1 protest 1 will plttcke up all my trees and 
bume them. I like well of yor price proposed to sell a bushell as 
they be gathered from the Trees, the long stalkea takes off the hea}>c 
of 129 the bushell, and this is so little that men can not live of lease; 
but lett those oyle marohants make that good and I will deliver them 
50,000 bushellsof seed firom the Inhabitants of these Islands yearcly, 

^ X>uxlug the time when whales were often takexi, large sharks would follow 
the dead whalee that were towed ashore, being attracted by the blood, and eome- 
iUnes they damaged the whales ecmsidersbly. As an dffset, the fishennen used 
to take denuded caroaeees of the whales outside the reefs and use them for 
belting the shatks, spearing those that came around the bait. 
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for now they will not give a groat a busbell for them, and I believe 
their inili« will stand still if they continue so, yet Mr. Jenour hath 
bought 1500 bushells for Mr. Gouges cheap enough for such ones, and 
[he] is my best chapman, wlm offers me 2s Od a bushell for olearc 
seed and Hd a bushell for seed excellently cleared to the white husk ; 
but I heard yesterday Mn Painter sayth such seed will be worth 1 2d 
])er bushell by his experiment, who made 2J gallons of oyle in one 
day, and I think will be able to send home a pipe or a butt or 2 hogs- 
heads to get the tother £40 of the Compa. wVh he makes account to 
have, but he is behoulden to your qucrne to cdeane his seeds, for 
William will not meddle with that biisynesse.’’ 

It docs not appear from the records that this crop was ever of 
commercial importance there. 

The culture of Olives for the oil was many times tried in a small 
way, and Richard Norwood produced some oil in lOCO, and sent it 
to the ('ompany in London. But the business never succeeded, 
though large numbers of trees were ordered to be set out. Perhaps 
the Olive could now be profitably raised for pickling, as in California, 
if choice varieties should be planted, but it is doubtfid if it would 
make so large returns ])er acre as the onions. 


c. — Sugar, Cassava or Tapioca, Wheat, etc. 

Sugar canes were planted by Somers iwf 1000, but they were eaten 
up by the wild hogs. More were planted by Governor Tucker, in 
JOIO. After that time various efforts were made to raise canes for 
sugar, but it never grew \ery well, having uncommonly short 
joints.” In spite of the unfavorable results of all the early attempts, 
the Company in 1020 ordered a quantity of canes to be planted on 
every share of land, and instructed the Governor to seo to it that this 
should be done, which he did, so far as ho was able, for suitable 
places were found to W far from common. But this attempt bad 
no success. Finally, when a small quantity of sugar began to be 
made, about lC?o-75, the Company forbade the use of cedar wood 
for fuel to boil the juice, and so its manufacture was abandoned. It 
is probable that enough sugar for domestic use was never made. 

It 18 recorded that Oapt. John Hubbard made a box of sugar in 
1670 and sent it as a present to the Company, for which they 
returned their thanks and made him a present of an Anker of 
Brandy.” But they adhered to their prohibition of the use of cedar 
for fuel, and passed a more stringent law to the same effect, but with 
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larpfer fine**, in 1rt75. The sn/B^ar rune i« now only ocoaHionally seen 
in gardetm. 

The cultivation of the CiiKwava wa** undertaken about 10 JO, or 
earlier, and high hoj>es were at first entertained of its great uaeful- 
nes8 and profit. Troliably the preparation of the cassava required 
too much trouble and care ior the rather indolent natives, for it 
never became an important crop. It is still cultivated, to some 
extent, for domestic use on festive occasions, as in making cassava 
puddiniBfS, especially at Christmas time. 

Cassava roots were among the things sent to Virginia by Governor 
Butler, in lrt2l, but jirobably they were intended for planting. 

The Taro or Eddoe ( Colocaskt escaleniiC)^ the “ Tous-les-mois 
{Vanna edulis)^ and the true Yam {Dioscorea lutea) were probably 
introduced at an early jn-riod from the West Indies, perhaps even 
in IfilO. They have been long cultivated locally, for domestic use ; 
Imt none of them have been raised in commercial quantities, though 
the Tous-les-mois is sometimes sold in the market at 8t. George’s. 
Probably either could be largely raised, wore the demand sufiScient. 

In 1670, the Company urged the improved culture of English 
wheat,” but there is no record of its success at any period,’*' 

Attempts had been made in the earlier periods to produce saffrou, 
indigo, madder, grapes, aloes, anise and coriander seeds, and many 
other minor products, but without any commercial success. (See 
Part III, ohajiter 27, for more details.) 

Sweet potatoes were probably introduced in 1016 and have always 
been cultivated, to a considerable extent, for domestic use. The 
amount in 1 H44 was recorded as 1 1,269 bushels. There are no records 
of any considerable amounts having been exported, though probably 
they may have been quite largely shipped to New England and New 
York by the local trading vessels, with contraband tobacco, etc., in 
former times. The amount now raised is about 500,000 pounds 
annually. 


f.^Bananas^ Pineapples^ Oranges^ Lemons^ etc. 

Bananas wet^ introduced in 1616 and soon became very abundant. 
They have formed an important article of food ever since that time, 
but are now only raised for local consumption, for they cannot com- 
pete with those from the West Indies and Central America in the 

^ Qovwmor Butler, when enumesating the producilotis, in 1619, said : Store 
of come <I ihean Indian acme, for the Christian proves not as yet to be had, by 
ovemnktadneiNM of the ground vunnes all to grasse).” 
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Amorican markets. In early times they were preserved in different 
ways and shipped to London to some extent. The present produc- 
tion is from 10,000 to 12,000 bunches. (See ch. 27.) 

The Pineapple was also introduced in 1616 and flourished very well 
for some sixty years. Large quantities wvvo raised, about 1630 to 
1670, and many were shipped to England. Hut probably the long 
voyage was not favorable for this trade, at that time. At present 
they are seldom cultivated. 

Oranges and Lemons were also introduced before 1617, and flour- 
ished luxuriantly. They were soon widely cultivated and produced 
excellent fruit, much of which was exported to London, Virginia, 
New York, and New England. For a long period, after tobacco 
ceased to be profitable, oranges formed one of the principal exports 
to London, and they were sometimes Hhi]q)ed even to Barbadoes. 
It is recorded that in lOdo a vessel sailed for Barbadoes filled up 
with oranges and potatoes.” 

There are records of shipments to New England as early as 1636, 
but especially after 1644, and this trade continued for a long period. 
Oranges were often shipped in large quantities to London, from 1644 
to 1700 and later. The London Company, in 1677, sent a vessel to 
Bermuda with special orders to take back 400 chests of oranges, and 
many vessels returning from the West Indies to England used to 
call there to complete their cargoes with oranges. At some periods 
(1632, 1671), this trade was nearly destroy e<l by the Company pro- 
hibiting the use of cedar lumber for chests in which t6 ship the 
oranges. As they had no other material suitable for orange chests, 
this was nearly equivalent to suppressing the trade altogether, 
except as it may have been secretly carried on with the colonies. 
At such times, and later, onions and oranges were sometimes 
shipped in baskets made of palmetto leaves. 

Sometimes, as in 1659 and 1673, this oppressive law was so modi- 
fied as to allow oranges and other native products, except tobacco, 
to be shipped in cedar chests. But their cultivation greatly declined 
from 1770 to 1840. 

The Bermuda oranges were very highly esteemed, though there 
is no evidence that any particular trouble was taken to secure choice 
varieties by grafting, until modem times, as is now universally done 
in Florida and California. 

Most of the orange and lemon trees were killed or ruined (about 
1855-70) by a disease or blight, which seems to have been caused 
mainly or entirely by sealednsects, which ivere neglected and 
allowed to increase to Infinite numbers. 
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At the present time a few i^ood oranges arc raised, on some large 
estates^ for family use, and some are sold for local consumption, but 
not enough to supply more than a small fraction of the local demand 
Most of the trees that I examined were more or less infested with 
scale insects, but usually were not badly damaged. (See eh. 27.) 

The number of oranges )>roduced in IftHi was 24,22 h dozen ; in 
1891, 12,871 dozen ; in 1901, 109 dozen. Of lemons, in 1881, 2,589 
dozen ; 1891, 1,125 dozen ; 1901, 204 dozen. 

Peaches were at one time, especially about fifty to sixty 3 "ears ago, 
raised in large quantities, but owing to the ravages of insects, 
allowed W go on unchecked, and perhaps of fungous diseases also, 
the trees have nearly all been killed. 

(f . — Com or Maize, 

Indian com was raised by the three pioneers in 1(U(»-12, and from 
that time forward it formed, with potatoes, the staple food product 
of the islands. From 1015 down to 1084, or later, stores of Indian 
corn were oonstantl}’ kept in the magazines at the principal forts and 
elsewhere, for a reserve against scarcity. As much as 300, ooo ears 
were sometimes stored for this purpose, and renewed annuall} .* 

It was stated by Governor Butler that Deiiuty-governor Kendall, 
in 1010, sold to a pirate vessel 300,000 ears from the King’s Castle, 
for his own benefit (and the promise of a share in subsequent plun- 
der, which he did not get). Levies for public purposes were often 
made in com, counting the ears, but finally it was found that dis- 
honest persons cheated by retaining the larger ears and sending away 
the small or damaged ones, to pay their debts, and so a law was 
passed in 1023, requiting com to be reckoned by weight. 

* Tbs early writers give Utds Information as to the modes of preparation and 
cooking, of the com. Probably the corn meal was, for a long time, prepared 
entitely by pounding it In a mortar. In one case the governor complained to 
the Company that Inatead of keeping their muskets in good order, the men 
had oonverted them Into peatlea for pcramding com 
In connection with the reooida of the interminable and bitter reUgions diaeen- 
aiona and pereeonticnui, about 1640 to 1660, a famous Mill ’’ in Pembroke Parish 
is inoidentaUy mentioned as a place where the dissenters from the established 
ohtmeh were wont to meet, for services. This was probably a grist-mill for 
grinding com by a windmill There is a pVice on dpanleh Point still called 
The Kill,” perhaps the rite of the aaoient mill, which was thus occupied as an 
iUefri chmrrii in 1647 and 1648. The clergyman, Bev, Nathaniel White, was 
imprieoned in 1648 for oonrinuing the gathering of people at the mill, con- 
tmory to the laws and ordem.” He was afterwards banished (in 1649) to 
Kienriieria^ but latati wee allowed to return. ^ 
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In early times the corn was often badly damaged by weevils/^ 
causing great loss.* It was early accidentally discovered that if it 
were kept with the husks on the ears It was much loss liable to be 
damaged in that way. During the 17th century large amounts of 
corn were exported to the West Indies, but no definite figures are 
usually given. It was also sold to vessels touching at the Bermudas 
for supplies. The amount raised in 19oo was 1,:101 bushels. 

h. — Potatoes^ Onions^ Tomatoes. 

Potatoes were first raised here in 1013, and soon became very 
abundant. They were early shipped to the West Indies,' Virginia, 
and New England. In 16l^ 0, 20,00t) bushels were shipped to Vir- 
ginia. A large supply was sent to New England in 1036, in a time 
of scarcity there.f lliey have always formed a staple article of food 
m Bermuda, and also one of the most imi>ortaut exports. In modern 
times the <}uantity annually shipped to New York has been large, as 
compared with the amount of land in cultivation. (See table.) 

According to Governor Lefroy the amount shipped in 1870 was 
3.3,009 barrels or 2,260 tons. General Hastings stated that in 1890-01, 
80, 000 bushels were shipi>ed, on which the duty was 120,000. 

llie largest crop that 1 have seen recorded was in 1882, viz : 
40,503 barrels, valued at £76,560. The smallest crop in 20 years 
was 13,390 barrels, in 1885, valued at £15,091. During this period 
the crop has generally been between 20,000 and 30,000 barrels. 

The seed potatoes are all imported into Bermuda from the north- 
ern United States and the British Provinces. Various early varieties 
'are cultivated, but to l)e saleable in New York tbey must be more 
or less red, like the Early Rose, Garnet, Prolific, etc., otherwise 
they would not be thought genuine by many.J They are planted 
from Oct. 15 to Feb. 16, and mature in 80 to 00 days. 

* Probably Sitophilu$ granarius, tbe gram and com weevil o£ Europe and 
America. (See ob. 87.) 

f January 8, 1686, the following arriviil is recorded : ^‘Tbe ^becca arrived 
in MaBsachusettB Bay from Bermuda, with thirty tbemaand weight of potatoes 
and stores of oranges and limes which are a great relief to our people-^'but their 
com was sold to the West Indies three mouths before. Potatoes were bought 
there for two shillings and eight pence the bushell, and sold here for two pence 
the pound. 

X Xt eeems to be popularly believed, in our cities, that the Bermuda potatoes 
belong to a red variety peculiar to those iriands, and some imagbie that the 
color is due to the redness of the soil there. 

Potato plants, in Bermuda, do not grow fust as in the tfnlted States, for they 
form much shorter and less branched roots. Bach plant usually produces only 
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At the preHent time, and for some ycara past, the early onions and 
potatoes have been the jirineipal crops exported. They are now 
shippe<l almost entirely to New York, and are always in demand, at 
a good price, though the import duty is unreasonably high. 

Owing to the limited amount of fertile land, and its high price, 
and the expense of labor, intensive farming is the only method that 
can be profitably employed. The cro]w must either be such as can 
be produced in large quantities per acre,* and in two or more crops 
each year, like the onions and potatoes, or else one that will bring a 
high price, like the Easter Lily bulbs. 

The cultivation of onions on a large scale began about 1^*10; but 
considerable quantities had been shipped to the West Indies even 
during the 17th century. In lKa2, the crop was 25J1,00() pounds; 
in 1M5 it was tTSjHOO pounds; in 1844, 432,735 pounds. The 
amount shipped since l'<7n has varied considerably. 

Previous to 1875 it was usually less than 150,000 boxes. Since 
1880 it has usually varied from 200,000 to 350, ooo ; but in 1899 the 
amoimt was 402,701 boxes, valued at £06,252, the largest crop that 
I have seen recorded. (8ee table.) 

General Russell Hastings stated that in 1890-91, the amount paid 
to the United States, as import duty, on the Bermuda onions, was 
♦104,400, at the rate of 40 Cents per bushel. ((Tarden and Forest, 
iv, p. 452, 1801.) Such a duty seems outrageously high on food 
stuffs of such kinds. The soil and climate of Bermuda seem admir- 
ably adapted for producing the finest quality of early onions. 

The variations in the sixe of the crop are due to several causes. 
Some seasons are much more favorable than others, though onions 
are less affected by this cause than many other crops. Sometimes 
the seed, which is all importe<1, mostly from Teneriffe and Madeira, 
has been scarce and not so good as usual. Two varieties arc raised, 
rod and white. 

two or three good tnbera, oluetered close together on the short roots. Therefore 
they are planted in drills, and much nearer together than in New England. One 
barrel of seed potatoes will nsnany, in good enriched soil, produce from three to 
six barrels of new potatoes^ The United States duty is 96 cents per bushel, 
whitdi if an utmeoeeiary atid exorbitant tax. 

* The average amount of onions produced per acre here, under the early sys- 
tem of culture, has been stated at 20,000 pounds. Sometimes the yield was 
much more in good solla, and in a favorable season. It now varies widely, 
according to the natumd fertility of the soil and the nature and amount of fer- 
tilisers used. The use of arttiloial fertilisers for any of the crops is quite 
modem, bbt vary desirfd>la« Onfon seed is planted in carefully prepared seed- 
Uasg beds, from September to Novemberi 

' Ttuma Ooftn. Aasn., Vox,. XI, U Hay, 1902. 
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The onions have at times been eubjeet to a senous fiin^jfous dis- 
ease,* which causes great loss. A small insect, the Onion Thrips ” 
( Thripe tabnci) frequently causes considerable damage by biting the 
leaves and causing them to turn yellow. (See eh. 29 and 37.) 

Tomatoes have been cultivated for a long time, and formerly wen* 
exported to New York in laige quau titles After 1890, the amount 
rapidly declined from 28,830 boxeb in 18})0 t<i 140 boxes in 1900 . 
This was due partly to comj>etition with the fruit raised in Florida 
and other southern States, and largely to the high tariff. 

In 1871, the amount exported was 115,808 boxes, valued at 
£13,718; and in 1870, it reached 154,350 boxes, valued at £12,75), 
which 18 the largest crop leoorded. Between 1880 and 1H90 it 
varied from 122,100 boxes in 1884 to 11,283 boxes in 1889. The 
prices rapidly decline<l at the same time. (See table.) 

Tabls or Exports or Products rROM Bermuda, 1870-80 akd 1890-1900 
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Early beets and some other garden vegetables are now shipped to 
some extent to New York, but they have to compete with those 
grown in Florida, South CaroUna, etc., with the high tariff in favor 
of the latter, so that this business is not a promising one, at present. 

♦ The enUm dlMsse in Berm^ haTbeen discussed by A. E.l»iiplay, In the 
Bulletin of the Kew Boynl Gardens, October, 1887. No. 10. It oaueee the 
leaves to fot at the base. 
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i. — Arrow-root, 

Arrow-root was iutrodncod into Bermuda ratlier more than one 
hundred years ago, and has been cultivated for commercial purposes 
for more than eighty years. It is still raised in considerable quanti- 
ties, but is relatively of much less importance than formerly. From 
l(K) pounds of the root, 15 to 20 pounds of starch are obtained.^ 

The amount produced in 1832 was 34,883 pounds ; in 1833, 44,051 
pounds ; in 1835, 07,575 pounds. 

In 1844, the crop of rough arrow-roots was 1,110,502 pounds, 
yielding about 90 tons of starch for export. 

During the last thirty years the amount has usually varied 
between 9,000 to 33,000 pounds, but in 1870 and 1895 it was less 
than 5,000 pounds; while in 1873 and 1875 it was over 35,000 
pounds. In 1900 it was 33,350 pounds, valued at £1,792. The 
priee has been very irregular, and the crop is very exhaustive to the 
soil. (See table.) 

j, — ISaster Lilies^ etc. 

The cultivation of the Easter Lily, for its bulbs, for exportation, 
was begun about twenty years ago, and soon attained considerable 
importance. Although this culture still continues, it has verj’^ much 
decreased within the last few years, f owing to the spread of a 
destructive fungous disease among the bulbs. (See Part III, oh. 27.) 

The number of large bulbs suitable for exportation raised in 1890, 
according to the census, was 2,116,000; those for stock, 4,769,000. 

The exportation of the leaves of the Oycad or ‘‘Sago Palm” 
(Cyeff>e revotuta) to New York, for decorative purposes, was carried 
on to a considerable extent, a number of years ago, especially by 
Mr. a W. West. 

Many other vegetable productions have been exported, to some 
extent, at various times, for a large variety of crops can be grown 
here, including both those of the temperate and the tropical sonea.l 

^ A mcNlam mill, with machinery for the manufacture of arrow-root, has 
reeenUy been built at Belle Tue,’* near Hamilton, by Mr. W. T. James. Such 
imprCrementS' may lead to a larger cultivation of this crop. 

t Xt is said that the remedies now being used by many planters for the disease 
of the lily, and for the mite with which it is also infeated, have been of great 
benefit, and that the yield is likely to increase. But the past winter. 1901-2, 
has bm very unfavotable lor this crop. 

X 1 have bmi unable to find any records of attempts to cultivate certain pro- 
duets that haVe been found profitable in the West Indies, afid which might, per- 
haps, do well in Bermuda. iPot instance : the cacao-tree {Theobroma}^ from 
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But a great many kinds of vegetables and fruits are grown here 
for domestic use only, the qnatitSty ofUm being iiiHufficient to supply 
the local demand. This is, at present, the case with melons, corn, 
turnips, lettuce, radishes and other vegetableh, as well as oranges, 
strawberries, bananas, grapes, pawpaus, ami all the other fruits raised. 

The amounts of some of these products lai^^ed in 1900 are reported 


as follows : — 

Tomatoe» . . 31,780 crates 

Bananas 10,865 bunches 

Sweet Potatoes 501,700 jwunds 

Turnips and Carrots 1 1 7,451 ponndH 

Celery, Parsley, Lettuce 18,089 Imxen 

Miscellaneous Ve^jetables 150,587 pounds 

Melons 68,604 

Oranges 109 dossen 

Iiemons 264 dozen 

Other Citrus fruits 178 dozen 

Grapes 1 ,802 pounds 


Part III. — Changes in the Flora and Fauna due to Man, with a 
Sketch of the JJiscoren/ and Early History, 

Modern examples of rapid changes in the flora and fauna of various 
countries are not lacking, but they have not been sufflciently studied. 
In nearly all modern instances the advent of man, and especially 
of civilized man, has been the prime factor in the more marked 
changes, either directly or indirectly. 

But as aboriginal man had occupied nearly all countries, even in 
prehistoric times, it is usually impossible to ascertain the conditions 
that prevailed before human interference with nature. Therefore in 
most countries we can only study the influence of civilited man, as 
following uncivilized and prehistoric man. 

Generally the early descriptions of the fauna and flora of countries 
when first settled by civilized men, even a few hundreds of years ago, 
like North and South America and West Indies, are very imper- 
fect and incomplete, if not misleading, for reliable descriptions 
seldom date from the earliest settlements. Frequently the earlier 
changes are the most rapid ones. 

whioh ohoQolate is mods. This grbws In ths West Infliss in poor rocky soils 
where little else will gwiw, and at elsvations up to 1,000 to 1,500 feat, where the 
climate is relatively cool. In many places it is the most profltatfle crop that can 
be raised. 
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The lk*rmuda Islands afford unuHually favorable conditions, though 
on a small scale, for such studies, for at the time when they were 
first visited by Europeans, in the sixteenth century, they had never 
been occupied even by aboriginal man. 

They w^ere discovered a little before 1511. During the next loo 
years they were seldom visited, and no good descrii>tions were pub- 
lished until 1594 and KUo. We fortunately have, for the latter 
period, very good accounts of the more important animal and 
vegetable productions, as they existed before the permanent settle- 
ment made there in UUSJ. We also have unusually full records of 
the remarkable changes that were effected during the next quarter 
of a century, as well as subsequently. 

23. — Sketch of the JDiecovery and Early History / Historical Ship- 
wrecks, 

The early history of the Ih^rmudas is briefly as follows ; — They 
w*ere discovered by Juan Bermudez, according to Oviedo. Since 
they are represented on the map of Peter Martyr, in 1511, his dis- 
covery must have been a little before that time. They were visited 
in 1515 by Oviedo, but his account indi(;ates that bad weather 
prevented his landing to leave hogs there, as he intended. At least 
one or two early shipwrecks, of w^hich we have no details, are 
recorded shortly after that time. Probably there were many otlier 
early ones of which we have no record. Tlie islands were regarded 
as very dangerous to approach, ev<ni at a distance, and as the abode of 
demons. They were called ‘^Devils Hands’’ during that eentur>% 
and were carefully avoided by all merchant vessels. It is possible 
that the Spanish government sent other vessels, of which we have 
no record, to do what Oviedo failed in doing. 

Probably these islands were visited, during that period, by buc- 
caneers and piratesi for wood and w'ater, and perhaps for repairs. 
The hogs may have been secretly put on the islands by such vessels, 
during that century, in order to furnish a supply of fresh meat, in 
case of need, for it was a obmmon custom at that time to place hogs, 
goats, etc., on uninhabited islands. They may have tried to intro- 
duce goats, also, on these islands, but those introduced later by the 
English settlers did not thrive there,* though they do at the present 
time. The wild hogs, however, had become very numerous in 1593. 

* jprobshly si thst time there were poisonous weeds that they ate, which may 
now he rare or extinet. Govemor Butler suggested later that they ate too much 
iobaeoo. 
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a. — Shipwreck of the Bonaventuray IhBS, 

The actual description of the islands was published by Mr. 
Henry May, in London, 1694 . Mr. May avjih an English sailor, 
returning from the West TncHe««, on the ‘‘ lionaventura,” a French 
privateer. ITxis vessel, through the drunkenness and carelessness of 
the officers and crew, as stated by May, m as wrecked on the outer 
reefs of the Bermudas, alongside of the North Rocks, which are 
detached pinnacles of limestone rock, about 12 feet high, situated 
about eight miles from the laud. The scene of this wreck is engraved 
on the reverse of the ancient Bermuda seal. (See figure 29 .) 

This wreck occun*ed at about midnight, December 17th, 1593 (old 
style). 'I'hey built a raft, which they towed behind a boat (apparently 
they had only one boat), and by this means, after rowing all day, 
26 of the officers and men Mei*e saved, including Mr. May. He was 
taken on board by the captain, just as they were leaving tlie vessel, 
and when he, being an Englishman, little expected it, as he says, 
“ leaving the better half of our company to perish by the sea.” 

They afterwards recovered some tools, sails, cordage, and provi- 
sions, so that they were able to build a boat of 1 8 tons, out of the native 
cedar wood. In this, at the end of five months, they sailed to 
the fishing fleet, on the Newfoundland Banks, and by some of those 
vessels were taken to Europe. May arrived in Falmouth, Aug. 7, 
1693 . 

Mr, May published, next year, an account of his experiences, with 
a brief, but fairly correct description of the Bermudas and their 
products. He particularly mentioned the wild hogs that they found 
there, but which, at that time of the year, they found very lean, for 
lack of food. The hogs fed largely on palmetto and cedar berries, 
both of which ripen in the fall and early winter. 

They found there a great abundance of sea-birds (Cahows and 
Terns) and lived largely on them and their eggs. The sela-turtles, 
which were large and abundant, bred there at that time and^ 
furnished them with both meat and eggs. Fish were also abundant* 

The following is his description of their^ ship-building and furnish- 
ing 

** Now it pleased God before our ship did split, that we saved our 
Carpenters tool os, els I thinke we had bene there to this day ; aud 
having recovered the aforesaid tooles, we went roundly about the 
cutting downe of trees, and in the end built a small barke of some 
eighteen tons, for the most part with tronnels and very few nailes* 
As for tackling we made a voyage aboord the ship .before she split ; 
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and cut down her shrouds, and so we tackled our barke, and rigged 
her. In stead of pitch we made lime, and mixed it with the oyl of 
tortoises, and as soone as the carpenters had calked, I and another, 
with ccb of us a small sticke in our hands, did plaister the mortar 
into the seames, and being in April when it was warm and faire 
weather, we could no sooner lay it on, but it was dry, and as hard as 
a stone. In this moneth of April, 1504, the weather being very hot, 
we were afrayed oiir water should fayle us ; and therefore made the 
more haste away ; and at our departure we were constrayned to make 
two great chests and calked them, and stowed them on ech side of our 
maiiimaste, and so put in our provision of raine water and thirteen 
live tortoises for our food, for our voyage which we intended to 
Newfoundland/’ 

May in his narrative, states that when they went ashore in the 
night, they supposed they wwe on tin* shore of the island, because 
of the “hie cliffs,” but in the morning they found that they were 
seven leagues away from it, lie also says that after building a raft 
they towed this ashore “astern of their boat,” and that “ we n>wed 
all the day until an hour or two before night yer w’e could come o!j 
land.” 

Historians and others have been misled by this statement and have 
oven imagined that they must have been wrecked on some far more 
distant island wliich has since been worn away or submerged ; or else 
that there was more land near the North Uo<*.ks. {Si*e Lefroy, 
Memorials, i, p. 9.) But it is evident that May meant that it was 
seven leagues as they had to for they could not cross the reefs 
at that point, in the surf, and must have rowed along outside of 
the reef till they reached the present ship-channel and there entered 
the bay and landed, probably o» 8t. George’s Island. This would 
have caused them to row aliout seven leagues and would doubtless 
have taken all day with the boat heavily laden and towing a raft 
astern. 

On the Norwood map publishe<l in 1620,* in the two lower eornerM 

* This map was made by a very competent surveyor, Biohaid Norwood, who 
resided here many years. His first survey was made between 1615 and 1622. 
His oompleied map, dated 1692, and engraved in Amsterdam, was published and 
for sale in London in 1626 ; and this seems to be the best edition of it. for the 
outlines are engraved oleaxiy and with care. Two other editions were published 
about the same time. 

He subsequently made another map, finished in 1668, on which every lot of 
land was located and numbered. (See Lefroy, Memorials, ii, p. 045, reprint of 
map.) He died in Bermuda, Qct., 1675, aged 84 years. Some of his descend- 
SfUte etiU reside there. 
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ttre engravings of the seal of the original Bermuda Company. On 
the reverse side of the seal (fig. 30) there is a view of a wrecked 
vessel alongside of two high rocks, which are easily recognized as 
the two main North Rocks. The vessel, with broken masts, stands 
upright, between the largest rock and a small one that exists to the 
right, and is therefore concealed by the hull of the vessel. In a 



Figure 29 — Facsimile of the reverse of the ancient seal of the Bermuda Com- 
pany, engraved on the border of Norwood's map of Bemuda, published in 
1628. It shows the wreck of May*s vessel, the “ Bonaventuta,^ In 1598, 
alongside of the North Bocks, which then appeared much as at present. 
Enlarged H times. 

photographic view (fig. no) taken in December, 1675, by Mr. Heyl, of 
Bermuda, a man titan ds where the vessel stood and the two views 
are apparently from nearly the satne point. The two rooks in the 
old print are represented as nearly equal in height, but now one b 
decidedly lower than the other. 

Thb ancient sketch, imperfect as it naturally is, corresponds 
remarkably well with the outlines of the rocks, as seen in the photo- 
graph. (Fig. 30.) This proves that these rooks have undergone 
but little change in general form since the early settlement of Ber- 
muda, for this seal was probably engraved as early as 1610-18. 
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Tho drawing was very likely made by Mr. Richard Norwood for 
this purpose, for he was a man of good ability as a draughtsman, 
and was making his first survey in 1(U6, The scene evidently com- 
memorates the wreck of the French vessel, the “ Honav entura,” on 
the 17th of Nov,, loUa, on board of which was the English seaman, 
Henry nho jMtblished alter his cwape to England, in 1504, an 
account of his experiences. 

A comparison ot several pilot ographs, taken at various times within 
the past thirty years, shows but little alteration in these North Rocks, 
but some severe storm may suddenly overthrow them. They are 
situated near the extreme edge of the outer reefs, about eight miles 
from the islands, and stand on an extensive patch of flat reef, ])art 
of which is laid hare by lou tides. (Fig. ao.) They are 8 to 14^ 



Figure dO.-*-»Nortb Bocks, bearing N. 80" W, ; height of highest point 14^^ feet, 
above low-tide. From a photograph taken by Mi. J. B. Heyl, Deo. 27, 1875. 

feet high and evidently are the remains of an island of con»iderable 
height and extent that has been nearly worn aw^ay to the sea-level 
by el*oaion. Tlie evidence from the ancient seal indicates that the 
erosion even in this exjiosed situation has not been rapid, though 
these rooks seem to have decreased somewhat in height 

6. — Shiji^reoft of the Sea Vmture^ 1609. 

But another remarkable shipwreck, which ocourml there in lUOO, 
attracted far more attention, and led to the settlement of the islands 
in 1612. 
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The ‘^Sea Venture,’’ a nhip of 300 tons, Avas the flag^ship of a 
fleet of eight vessels, on its way to the young colony at Jamestown, 
Virginia, having on board 8ir Thomas Gates, governor-elect of Vir- 
ginia, and Sir George Somers (also written Summers and Sommers), 
the admiral, with about 1 50 others. 

On July 24th (old Style), when about 20o leagues from Bermuda, 
they encountered a terrific hurricane, which caused the ship to spring 
a bad leak that could not be stopped. For three days and four 
nights they were dri\en about helplessly by the storm. All the 
company worked day and night with three pumps and many Inickets 
to keep the ship from sinking; 100 men woiking at a time. 

According to Strachy* the^ governor and the admiral took their 
turns at the pumps to encourage the men. The following extracts 
are from his account ol this storm and shipwreck : 

^‘Windes and Seas were so mad, as fury and rage could make 
them ; for mine owne jiart, I had ben in some stormes before, as 
well upon the coast of Barbary and Algeere, in. the Levant, and 
once more distresful in the Adnatique gulfe, in a bottomo of Candy. 
... Yet all that I had ever suffered gathered together, might not 
hold comparison with this ; there was not a moment in which the 
sodaine splitting, or instant over-setting of the Shippe was not 
expected. 

♦ Full dcsoriptionu of this tempest and wreck were published by Strachy, 
Jourdan, and others The narratives of this remarkable storm and shipwreck 
were published at about tho time when Shakespeare was writing liis ‘^Tempest.’ 
The oolnoidences in many of the details are so striking that it has been thought 
that he derived some of his ideas from these accounts, and that Bermuda was, 
ill a way, the island des<*nbed. During the height of the storm the bright elec- 
tne discharges, called ‘‘ Ht Elmo’s Fire,” appeared, gliding about on the masts, 
yards, and slirouds for several hours together, during the night, much as 
described in the ** Tempest ” Strachy described this appearance as follows 
During all this time, the heavens look’d so blacke upon ns, that It was not 
possible tbe elevation of the Pole might be observed ; nor a Starts by ntgbt, nor 
Bun beame by day was to be seene Onely upon tbe thumday night Blr Beorgs 
Summers being upon the watch, had an apparition of a little round light, like a 
faint Starre, trembling, and streaming along with a sparkletng blaxe, balfe the 
height upon the Main Mast, and shooting sometimes from Shroud to Shroud, 
tempting to settle as it were upon any of the foure Shrouds: and for three or 
foure houres together, or rather more, halfe the night it kept with us, running 
sometimes along the Mainyard to the very end, and then returning. At which, 
Sir George Summers called divers about him, and showed them the same, who 
observed It with much wonder, and carefulnesse ; but upon a sodaine, towards 
the morning watch, they lost the sight of it, and knew not what way it made.” 
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Howbcit this was not all; it pleased God to hrin^ a greater afflic- 
tion yet upon us ; for in the beginning of the storme we had ree^eived 
likewise a mighty leake. And the Ship in every joint almost, hav- 
ing spued out her Okani, before we w^ere aware (a casualty more 
desperate then any other that a Voyage b}" Sea drawelh with it) 
was growne five foote suddenly deepe with water above her ballast, 
and we almost drowfied within, whilest we sat lo(»king when to 
perish from above. This imparting no lesse terrour then danger, 
ranne through the whole Ship with much fright and amazement, 
startled and turned the blond, and tooke downe the braves of tlie 
most hardy Marriner of them all, insomuch as he that before 
happily felt not the sorrow of others, began to sorrow for him- 
selfe, when he saw such a pond of water so suddenly broken in, ami 
which he knew could not (without present avoiding) but instantly 
sinke him.” . , . 

‘^Then men might be seene to labour, I may well say, for life, 
and the better sort, even our Governour, and A<lmirall themselves, 
not refusing their turne, and to spell each the other, to give example 
to other. The common sort stripped naked, as men in Gallics, the 
easier both to hold out, and to shrinke from under the salt w^ater, 
which continually leapt in among them, kept their eyes waking, and 
their thoughts and bauds working, wdth tyred bodies, and wasted 
spirits, tliroe dayes and foure nights, destitute of outward comfort, 
and desperate of any deliverance, testifying how^ mutually willing 
they were, yet by labour to keepe each other from drow ning, albeit 
each one drowned whilest he laboured.” . . . 

Once, so huge a Sea brake upon the poope and quarter, upon us, 
as it covenKl our Sbi]>pe from stearne to sterame, like a garment or 
a vast cloude, it filled her brimme full for a while within, from the 
hatches up to the sparre decke. This source or confluence of water 
was so violent as it rusht and carried the Helm-man from the Helme, 
and wrested the Whipstaffc out of his hand, which so flew from side 
to side, that when he would have cease<l the same againe, it so 
tossed him from Star-boord to Lar-boord, as it w'as Gods mercy it 
had not split him.” . * . 

Our Governour was at this time below at the Capstone, both by 
his speech and authoritio heartening every man unto his labour. It 
strooke him from the place where he sate, and groveled him, and all 
us about him on our faces, beating together with our breaths all 
thoughts from our bosomes, else, then that wee were now sinking. 
For my part, ! thought her ali*eadie in the bottome of the Sea ; and 
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I have beard him aay, wading out of the floud thereof, all hi« ambi- 
tion was but to climb above hatches to die in Aperto ecelo^ and in 
the company of his old friends,” 

According to Jourdan^ Admiral Somers showed great courage and 
endurance. He says tliat the admiral descried the land while sitting 
“ on the Poope,” where he sate three days and throe nights 
together, without meales, meate, and little or no sloepe, conning the 
ship to keej) her as upright as he could, for otherwise shoe must 
needes have instantly foundered.” With all that they could do she 
had nine foot of w^ater in the hold. 

On the 28th of July, when they had nearly given n]> in despair, 
they made the islands of Bermuda and tried to run the ship ashore 
on a sandy beach that they law, but fortunately she struck on an 
outlying reef, which, according to Somers’ oiiin report, in 1610, was 
a quarter of a mile from the shore. She lodged in an upright posi- 
tion belueen two rocks, and was so fimily wedged there that she 
remained in that position, so that the entire party, including some 
women and children, were safely taken ashore in the boats. 

They landed in a “ goodly bay,” ** upon which our governor did 
first leape ashore, and therefore called it, as aforesaid, Gates-his- 
Bay.” This name, Gates’ Bay, does not appear on any modem maps, 
nor even on the early ones of Norwood, 1622 and 1668. 

Governor Butler, in his Historye,” stated that this was the bay or 
cove close by Fort Catherine. He was undoubtedly familiar with 
the details of this shipwreck. Certainly there were, in his time, some 
of the wrecked company living on the islands, and certain parts of 
the wreck were still visible. Indeed, in 1622, he recovered from the 
wreck two pieces of ordnance; one of these, called a ‘^saker,” was 
not much damaged; also a large sheet anchor, and sundry bars of 
iron, steel, and lead, all of which the colony much needed, as he stated 
in bis history. 

But if this cove were the Gates’ Bay referred to, either the 
modem location of the Sea Adventure Shoals,” on the Admiralty 
Chart, is inoorreet, or else Sir George Somers much underestimated 
the distance from the shore, ♦ for the shoals so named are put on the 
chart at a distance of about one mile from the l>eaoh at Fort 
Catherine, but only half a mile from that of the nearer bay, now 
called Buildings Bay. If the site of the wreck be correctly located 

^ Wm, Btraohy, in hln narrative, stated that the distance was thrSe-quarters 
of a mile. Sllranus Jonrdan, one of the same company, stated that It was half 
an English mile.” The admiral’s estiqiate would, natntaUy, he the more correct. 
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on the chart, the boatB would tiaiumlly have landed in the latter 
bay, which was much nearer and more sheltered, for the wind was 
then off shore, as narrated. Hut probably, in the lon^ lapse of time, 
without any sure marks to indicate the spot, the actual place of the 
shipwreck would have been forgotten.* It may well have been on 
one of the numerous reefs that He much nearer to the land, off this 
shore. No accurate survey of these reefs was made till 17U8, or 189 
years after the wreck. 

There are plenty of leefs that would have caught the ship, within 
about a qtiarter of a mile of the beach at Fort Catherine. There- 
fore it seems more probable that Governor Butler was right, as to 
the landing [>lac<', and that the Admiralty Chart is incorrect, as to 
the location of “Sea Venture Shoalh.” Straeby in his narrative, 
1010, designated “Furbusher’s Building Bay ’’ and distinguished it 
from Gates’ Bay. The main ship-channel now runs close by these 
shoals and reefs, whioli are well buoyed. 

This shipwrecked company, according to Somers, numbered 140, 
but according to Strachy there were about 140 men, “besides 
women.” The memorial tablet erected by the governor, when they 
departed, also stated that there were 150 persons. (kSco p. 548.) 

As the storm abated the samJ^ day, they were able to strip the 
ship of almost everything that they could use, including the ord- 
nance, cordage, and some meal, but the bread was all spoiled. Thus, 
later in the season, they were able to build and equip two small 
cedar vessels, in which tliey escaped to Virginia. 

They remained on the islands nine months. During that time 
Admiral Somers surveyed and made a map of the reefs and islands. 
This map was never published and is uukmmii. 

One vessel of cedar, 40 feet long and 19 feet beam, and of about 
70 tons, was built under the direction of Governor (4ates, on 8t. 
George’s Island, by Mr, Furbusher (or Frobisher, as some spelled 
it), who was a master carpenter. According to tradition, it was 
built at the eastern end of 8t. George’s Island, in Buildings Bay, and 
this is probable true. According to the statement made by Wm. 
Strachy, 1610, it was built in a bay opening to the northwest, so 
that when the vioient winds blew from the “north and by west,” 
in the winter, it made great seas and came near destroying the 
vessel, while on the stocks, so that they had to build around 

* It moit bs ramsmbarsd that dstsilsd history of thmis times, by Governor 
Butler, was not published until luoeutly, and was previously unknown to the 
Bermudians snd others* The same is true of other doouments now available. 
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her a breakwater of “100 loads of stone” to protect her from 
the seas. As soon as launched they took her unrigged to the leo 
of a “ little round Hand, west North-west, and close aboard 
to the backside of our Hand,” for shelter, and to be handy to the 
pits that they had dug to collect fresh w^ater, and also for greati»r 
convenience in sailing away. This was probably at the site of St. 
George^s, for he speaks of this place, as distinguislied from tlieir 
“ old quarters,” on the other side of the island. 

These water-pits are often mentioned by later writers. The 
“ little round island ” was probably Ordnance Island, as it is now 
called, which lies close to the docks of St, George’s, and thus on the 
“ backside ” of their island as they were in the habit of viewing it. 

There can scarcely be a doubt that the bay or cove still called 
Buildings Baj' was the actual place where they built their larger 
vessel, for a memorial tablet was set up there, which was preserved 
for many years afterwards. It stated in Latin, that a ship of 70 
tons .was built at that place, by Mr. Frobisher," in 1010. Moreover, 
some of the shipwrecked party afterwards settled in Bermuda, so 
that the local traditions were continuously handed down. 

This small bay or cove lies open to the north and northeast, so 
that a strong north or northwest Wind would evidently cause large 
seas to enter it. 

It seems strange, at first thought, that they did not build it on the 
harbor side of St. George’s, but we must remember that at first the 
channels were unknown and the island was densely wooded, and 
they probably preferred to live on the outer coast, the better to keep 
a lookout for vessels. It is also stated that they kept great fires 
continually burning, probably as a signal to any vessel that might 
approach the islands. 

Before sailing away Governor Gates erected a memorial tablet and 
cross, as seems to have been the custom in those days, to indica^ a 
claim on the islands, for his king and country. 

Strachy desciibed it as follows ; 

“ Our Govemour set up in Sir George Summers’ Garden a faire 
Mnemosynon in figure of a Crosse, made of some of the tiniber of 
our ruined 8hi[)pe, which was scrued in with strong and great trun- 
nels to a mightie Cedar, which grew in the middest of the said 
Garden, and whose top and upper branches he caused to be lopped, 
that the violence of the winde and weather might have the lesse 
power over her. 

In the middest of the Crosse, our Govemour fastened the Picture 
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of h’lH Majestie in a piece of Silver of twelve pence, and on each 
aide of the Cros«c, hee net an Inncription gi*aven in Chopper, in the 
latino and English to this purpose. 

“ In memorj" of our great Delh erance, both from a mightie stornie 
and leake ; we have set up this to the honour of God. It is the 
spoyle of an English ship of three hundred tunne, called the SEA 
VENTITRE, bound with seven ships more (from which the stomie 
divided us) to Virginia, or Nova Britania, in America. In it were 
two Knights, Sir Thomas ilates, Knight, (lovernour of the English 
Forces and Colonie there : and Sir C4eorge Summers, Knight, 
Admirall of the Seas. Her Captaine was C'hristopher Newport, 
PaMsengers and Mariners, slice had beside (which came all safe to 
Land) one hundred and fiftie. We were forced to runne her ashore 
(by reason of her leake) under a Point that bore South-east from 
the Northerne Point of the Hand, which was discovered first the 
eight and twentieth of July 1000.’’ 

Sir George Somers built a smaller pinnace, 29 feet long and 15^ 
feet beam, of about :J0 tons, at a “ Building Bay ” on the Main 
Island, but the exact site is unknown.'^ 

During this period of nine months thejrhad there three mutinies, 
one murder, one execution, one marriage, and two christenings, 
besides other notable events. 

Straohy states that Admiral Somers laid out a garden at Gates’ 
Bay, close to the shore, and planted various vegetable seeds, which 
came up, but came to nothing, and that the sugar canes that he 
planted were eaten by the wild hogs, for he had no fences. The 
planting was not done at the best season, and the soil may have 
been poor or too dry; moreover the exposure to northerly and 
easterly winds and spray might have killed his plants, for they were 
near the shore, f 

They found fishes, bU'ds, and sea*tartles very abundant, as well as 

>*- • — - « 

^ Btrachy’s descriptiem o£ Bomsn* pinnace is as follows: ** About the last ot 
AprUl, Sir George Summers launched his Pinnasse, and brought her from his 
building Bay, in the ICayne Hand, into the Ohannell where onrs did ride, and 
shee wns by the Keele nine and twentie foot : at the Beame flfteene foot and an 
hslfe : at the Iioofe fourteene, at the Transam nine, and she was eight foot 
deepe, and drew sixe foot water, and hee called her the Patience.^’ 

31iis appears to have been the same vessel in which Somers returned to Ber- 
muda a few months later, and in which his party returned thence to England. 

f tf the wood rats were then present on the islands, as seems probable, they 
might have ^troyed the plants at night, without being observed, as in later 
years« 
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wild hogs. They made «alt and salted down fishes and birds for 
their voyage. They also killed large numbers of wild hogs, not 
only for their immediate use, but they also dried the meht for future 
use. These provisions, together with living turtles and what meal 
they had left, they took to Virginia. They had fed upon palmetto 
berries, prickly jiears, ^edar berries, and the heads of the palinettoes 
so largely that considerable meal had been saved. 

They sailed for Jamestown, May 10th, 1010, and arrived tliere on 
the 24th. They found the Virginia colony in a starving condition 
on account of a famine. Three persons had already died of hunger, 
and many were ill. Their fortunate arrival with provisions saved 
the colony from destruction. Soon after, finding that they had 
rations for only two weeks, the whole colony abandoned the settle- 
ment and started for Newfoundland for food, June 8th. I-iord Dela- 
ware arriving just at this time, with three vessels and some provi- 
sions, met them on the way and they returned. The opportune 
arrival from Bermuda changed materially the course of history for 
that colony. Had they not arrived just at that time, wdth provi- 
sions, the colony must have l)een abandoned entirely, and perhapt^ 
most of the people would have died of starvation. 

It is not strange that the devout men of that period attributed 
this remarkable series of events to the direct interposition of Divine 
Providence, But Admiral Somers and Governor Gates were cer- 
tainly very able and efficient men, othewise these events never 
could have turned out so favorably. 

Scarcity of food still prevailing at Jamestown, Admiral Somers 
undertook to return to the Bermudas in his cedar vessel in search of 
more food, and probably, also, to look after the two men left there 
and to plant seeds fur future increase. He sailed June 20, 1610, 
according to his own letter, but June 19th according to others. He 
was accompanied by another vessel, but they were delayed by fogs 
and storms and the latter returned to Virginia, bat Somers kept cm 

Thus the passage was much prolonged, the admiral became ill 
from the hardships and exposure, and died at St. George’s, Nov. 9tb. 
His heart was buried there by his request, but his body was taken to 
England by his disheartened crew, who, contrary to his orders, 
would not return to Virginia. But they left three men behind on 
the islands, perhaps to keep nominal possession, and very likely in 
accordance with final instructions given by Somers, though that is 
not stated. It is related that Christopher Carter, who had previ- 
ously been left there by Somers, declared that he would not deseyt 
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tbe ialandsy though all the others should, and that this induced two 
others to volunteer to stay behind with him,* Very likely he had 
promised the admiral to stay and take care of his plantation, which 
there it> good reason for supposing he had started immediately after 
his arrival, perhaps early in July. We find no reoonl of the nature 
of his illness, beyond the intimation that it was due to exposure, nor 
of w'hat was done during the four months before he died, though 
Capt. 8mith intimated that Homers was not idle here. 

f*. — The Settlement of the Bermuiht Telandn in 16 IJ, 

The Bermuda Company was soon organi^ed in London, and the 
first sliip, the Plough,** with Governor Richard Mooref and about 
00 colonists, W’as sent out in May, 1012, arriving there July llth. 

On their arrival at Bermuda, Governor Moore and his company 
found the three men that had been left there, two years l)cfore, well 
and in excellent condition, though destitute of clothes. They had an 
acre of corn ready to harvest, and other food in abundance, and 
had built a cedar house and a boat. They were anxious to sail away, 
however, and had commenced to build a vessel. Probably they 
doubted if the pinnace had ever reached England ; or if so, whether 
another would come for them. Perhaps it was partly due to the 
fact that they had discovered an enormous mass of ambergris, 
weighing about 180 pounds and worth about 132,000.00, which they 
naturally wished to secure for themselves, but which the governor 
very soOn took from them. He punished one of them by imprison- 
ment for three years for trying to conceal it. (See p. 517.) 

They must have been supplied with seeds and instructions for 
their cultivation by Admiral Somers, before he died, for their sub- 
sequent history shows that they were men of no great ability or 
knowledge. It is stated that be had actually planned to start a 
plantation there, even if he had to do it at his own cost. Somerset 
was named for him, probably because he had selected it for a plan- 
tation* 

The anonymous writer of 1812 (Governor Moore?) also says that 
they had planted ^ come, great store of wheate, Beanes, Tobacco, 
and melones, with many other good things for the use of man,** and 

* The other men were Echsavd Chard and Edward Waters ; the latter had 
previously been left cm the islands with Carter. In 1618, he and Carter were 
two of the Deputy Governors, but neither proved efficient in that eap^ity. 

f His nams was often written Mote, hut in the official oominission from the 
LeMon Company it te spelled MoOre. 

Tmaua.' Ooirv. Acan*, Ton* XX. 85 


Mat, im 
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that they had also sawed and hewed timber, intending to build a 
vessel, in which to sail away. In another place he says that ‘‘ they 
have made a great deale of Tobacco.” 

It is narrated by Governor Butler, by Capt. J ohn Smith, and the 
Rev. Mr. Hughes, that when the prospective settlers arrived at the 
islands in 1612 , they found that these men^ had *<an acre of good 
come [wheat, according to Mr. llughesjf ripe and ready for the 
gatherour; numbers of pompions | pumpkins], Indian bean es, many 
tortoises ready taken, good store of hogge-flesh salted and made 
into flitches of bacon.” ^ 

Therefore the actual first planting of the islands was begun by 
Somers, or by these three pioneer men, in JOIO. Very likely they 
planted many other things, not mentioned here by name. 

There is a very important document, (juoted above, relating to this 

♦ One of these men, Christopher Carter, had also remained on the ialande 
daring the absence of Homers in Virginia. Ho was later (1616) one of the six 
deputy governors appointed by Houre to rule by turns of a month each, but he 
was an indolent ruler, too fond of his cups. Subsequently he visited Loudon, 
and, as la said by some, turned over to the Company another mass of ambergris. 

Qovemor Butler said that it was to demand his reward for finding the orig* 
inal mass, and that that he had begun to take dangerous courses,’^ perhaps 
to expose frauds in connection with the large mass of ambetgxis. However, 
the Company gave him a royal lease’* to Cooper’s Island, by which he was 
entitled to all valuables or royalties that might be found there, including 
ambeigris, which was certainly a remarkable concession, at that time. 

Governor Butler said that it was in ** exchange for three lives,” intimating 
that it was to induce him not to expose the frauds of prominent members of the 
Company. His acceptance or choice of Cooper’s Island was explained later, 
by his heirs, to have been because he believed he could find the Spanish trea* 
sures, supposed to be buned there, from tablets and marks found on certain 
trees. (See under Yellow-wood Tree, oh. 26.) He returned with the lease in 
1622, and died before 1627, when the landf passed into the poaseesion of Capt. 
Folgate, who actually found a lump of ambergris there, in 1627, and claimed 
it as his own, which led to on investigation of the royal lease. (See p, 617, note.) 

Governor Butler considered Carter a great foole,” and thought that he had 
been badly cheated in accepting Cooper’s Island, but perhaps he was ignorant 
of the clause concerning the royalties. The island contains 77 acres, but is not 
very fertile. 

I Perhaps Hughes considered the Indian Corn a variety of wheat,” for Writ- 
ing in 1614, he said : 

And now that we have found out the right seasons of the years to set come, 
we aw like, (by the blessings of Ood) to have plenty of this oountwy wheate, 
which is reiy good, large and faire, and more hearty and strong than onr 
HngUih Wheate.” 

This remark would seem to apply to the Indian com ox malse, which was then 
hardly known In England. Wheat does not grow well in Bermuda. 
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voyage and tbe conditions thou existing at the islands, but the name 
of the writer is unknown. This narrative, or rather report, concern- 
ing the islands and their productions, was written at Bermuda, in 
1612, just before the return of the Plough.” The writer was, in 
my opinion, Governor Moore himself. 

Tliis is indicated by the business-like style of the document itself ; 
by the statement that Hastie occasione of business doth make mee 
write somewhat hastilie, etc. ” ; by the remark that wo sent out for 
Hogges”; and “but our order is not to take Pish or Fowle, but for 
one or two meales, because that by reason of the flies, and heate of 
the countrey they will not keep”; and by the fact that he does not 
in any other way refer to any acts or orders of the governor, nor 
mention him by name or title, as any subordinate person would 
have been sure to have done. 

He does not say that the governor ordered this or that, in any 
case. The whole character of the paper indicates that the writer 
w'as the leader and the one in authority. His lucid descriptions of 
the trees and their» timber indioates his expert or professional 
knowledge of sui*h matU^rs, but Governor Moore had been educated 
as a master carpenter. It is apparently the first official report of 
the Governor to the Company, written rather hastily, owing to the 
pressure of numerous official duties, cares, and details incident to 
the first settlement. If my conclusion be true, it will add somewhat 
to the value and importance of this report, for it is one of the most 
detailed of the early accounts, in several respects. I shall, therefore, 
hereafter speak of it as Governor Moore’s Report of 1012. Gover- 
nor Moore was a very conscientious and reliable man, with more 
education and brains than most of his colleagues, and the character 
of this useful report is in keeping with his personality. 

Governor Butler (1019) said of Governor Moore “although he 
was but a Carpenter, he was an excellent Artist, a good Gunner, 
very witty and industrious ; he built and laid the foundations of 
eight or nine Forts, called the Kings Castle, Charles Port, Pem- 
brookes Port, Smiths Port, Warwicks Castle, Saint Katherines Port, 
&C, mounting in them all the Ordnance he had, preparing tbe 
ground to build Houses, plant Come, and such fruits as they had.” 
The “ forts ” bttUt at that time wore of cedar wood, but the rock 
had to be cut away in order to make level places for the gun plat- 
forms. All the laW had to be done by hand, for they had no 
beasts of burden, nor machinery. 

* This report was printed in full by Governor LefrOy, in his Memorials of the 
BemmdiMii i, pp. 65-72, 1877, but without Suggestions as to the authorship. 
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So much of the time and labor of the people was required for this 
fortification work that the planting of corn and other crops was too 
much neglected, so that a famine ensued in the winter of 1014-1615, 
though this was probably not the only cause of it. Drought and 
tempests had intervened to destroy their ci ops in 1618, The l 4 on- 
don Company was chiefly to blame for this lack of food, for they 
required of Mr. Moore, above all else, that he should fortifj" the 
place at once, but they did not send out suftieient supplies of any 
kind. As in many other colonization schemes, thei*e was too much 
ignorance, cupidity, and gross mismanagement on the part of the 
Company. 

The “ Elisabeth,” with 3U colonists, arrived next, al>out March, 
161.3; the ‘^Martha” arrived in June, 1613, with about 60 passen* 
gers. The “Elisabeth ” brought 4o more passengers in September, 
lOia,*** and also the first potato roots, Tobacco was also planted in 
1613, but it had been raised in 1610 and 1611 by the men left there. 

The population, in 162:^, as stated by Governor Butler, was 1500, 
but he may not have included the women and children. In 1620, it 
was said by Capt. John 8mith to have been between 2,000 and 
3,000. 

The colonists began at once to cut down and bum the forests of 
cedar and palmetto, not only in order to clear the land for planting, 
but for building fortifications, dor firewood, and for other purposes. 
Governor Moore almost immediately began to fortify the hills and 
islands near St, George’s, as instructed by the Company and con* 
firmed by a special vessel, sent out only six months later to warn 
him of the expected war with Spain and a probable attack on the 
islands. This compulsion to build forts before houses, and to mount 
cannon before planting com, kept the settlers from planting as 
much corn and other edibles as they should have done, both at this 
time and in later years. 

Their first crop of corn was good, according to Hughes (1614), 

* dThe sending out of thene earlier vessels at such uimsnally short intervals 
was mainly due to the desire of the Company to receive the exceedingly large 
and valuable mess of ambergns, weighing about 180 pounds, that the three men 
that had been left on the ielaods for two years had found (see pp. 517, 546), and 
which, at about that time, was valtiied at 8 pounds sterling to the ounce. 

Governor Moore discreetly divided the mass into three parts, and would only 
send <me portion at a time. As each vessel brought additional supplies, of 
which they were greatly in need, this oourSe was very beneficial to the people, 
although it displeaaed the London Company, for they caied only or ohiefiy for 
immediate gain, and wished to cause a rapid rise in the price of tbe stock of the 
Compaiiy. 
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though planted too laU* (they arrived in July). But he states that 
their second crop was nearly a failure. This may have been due 
l^artly to the neglect of planting at the proper time, on account of 
the pressing need of fortihcation work, and partly to the lack of 
care later ; but the season may have been a bad one, ivitli drouths 
or tempests, and the Wood Rats may have been present, even tlien.*** 

Besides, they were mostly ignorant and quite inexperienced, both 
as to the crops and the climate. Jiut whatever the cause, it is evi- 
dent that the Company did very wrong to send out, during the first 
years, so many ignorant and ill-provided poor people, taken largcdy 
from the slums of London, expecting them to clear a densely wooded 
countrj% plant crops, and build forts and houses, all in one year. 
The governor had on his hands more than any man could do, with 
the men and materials at liis disposal. 

It is remarkable that he succeeded by his energy and wit in keep- 
ing the colony alive. In fact, had not nature provided such an 
abundance of birds and fish, at that time, most of the peojde would 
surely have starved. It was by mere chance that a stray vessel, the 
Edwin, loaded with meal, came to the islands from the West Indies, 
in the middle of their second winter (about January, 1014 ), when 
they were on the verge of starvation. This was the vessel said to 
have introduced the wood-rats. (Sec Part III, ch. a:i.) 

The following extract is from A Plaine and true relation of the 
Goodnes of God towards the Sommer Islands,” London, 1021 (writ- 
ten in the latter part of 1020). Mr. Hughes lived in Bermuda from 
1615 to 1620. After a visit to London, he returned on the “ Joseph ” 
in 1622 

“ Upon your second crop, (partly for the unthankfulnesse of some, 
and partly for the trial of other some) God denied his blessing, so 
as you received not your seede againe, therefore feare of great want 
came upon you Tlien, even then when your hearts began to bo 
troubled with feare of want, Almighty God who never faileth nor 
forsaketh them that are his, did send you a comfortable supply 
unlocked for.”f 

^ It is not improbable that the unsuspected ravages of wood rata were the 
chief causes of the failure of the crops in all these three earlier years, though 
they did not attract attention till 1615, when they had apparently greatly 
increaaed, perhaps largely due to their gathering, for food, in the vicinity of the 
cultivated land. There is no sufficient evidence that they were first introduced 
in 1614. (Seech, an, 5.) 

f This ia a reference to Uie ** runaway frigate which came loaded with meal 
from the West Indies, and was said to have also brought the wood-rats, January, 
1614. 
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Tho wild hogft and bird« were rapidly destroyed by the famished 
people. Another famine occurred in the third winter (1614-1615), 
when 150 starving people were colonized temporarily on Cooper^s 
Island to feed on the cahow and its eggs, which they nearly exter- 
minated that season. (See history of the (Jaliow, Part III, ch. 20.) 

A great curse to the colony, from the first, was the large amount 
of liquors sent out on every vessel, for many years, by the Company, 
in order, apparently, to exchange it, at high prices, for the half- 
shares of tobacco that belonged to the cultivators. Many of the 
colonists were taken from the lowest classes of people in luondon, 
and drunkenness was prevalent among these and others, whenever, 
by any moans, they could secure liquors of any kind.* Such condi- 
tions were not confined to Bermuda, nor to that particular time, but 
in this case the Company could have controlled it, had they chosen 
to do so, for a long series of years. Governor Butler and other 
early governors denounced the custom in the strongest terms, as did 
some of the clergymen, but it was continued and gave rise to vari- 

* The Hev. Mr. Hughes, writing in alludes to this as follows : 

My heart giveth me, that among other sinnes, the abntninable sinne of 
Dmnkennesse, that aboundeth among you every shipping time did much favour the 
bringing of that judgement upon her, [the ship) to admonish some tr* bee no 
longer Bawds to Drunkennesse by sending over so much Aqua vitte.’* ... In 
Summerset you know how one died suddenly with drinking himself dead 
drunke.’’ . . . Also 'in the Towne at St. Georges, a man of Summerset drunke 
himself dead drunke, and beeing by a Coroner’s Inquest found guilty of his 
owne death, was by the commandment of Captains Butler your Govemour, 
buried in the highway with a stake driven through him, by them in whose 
company he dranke himself dead. Each of them having a paper on his backe 
with this superscription • * These are the eampanions of him which hilled himnlfe 
with drinking J* Two of the most notorious of them were punished, the one 
whipped at the Whipping Post, the other (beeanse he was a soldier) did ride 
the Cannon, shot off full charged, which did shake him terribly.” 

Forget not the Boats of Summerset that were over-turned with the keele 
upward, and some of the men drowned, because they that should guide them, 
Were troubled in their braines with Aqua vitie.” 

Governor Butler thus describes the drinking habits of the people, in 1620 
And, indeed, it is incredibly straunge to report what a huge quantitie of 
thes hott composed waters are (mis) spent yeaiuly in these smale Hands. Will 
it ever be believed (In England it selfe, which is yet too ueeie iddnne to Ger- 
many in this ; in Bpaine and Italy oertainely it oan never) that twelve hundred 
persons (whereof the one halfe almost are women and children, and soe noe 
drinokers in this nature) should In three months space only, consume and 
empt^e two thousand gallons of this harthumeinge geare, by powreinge it downs 
into their vast mawes I And yet this is the least that (tmely) oah be sayd of it.” 
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oas crimefl^ and at times to disgraceful orgies, oven on the part of 
the principal officers, in 1015-1010, and many misfortunes ensued. 

Governor Moore, insteail of receiving praise and encouragement 
from the Company, was criticised, blamed, and censured by them, so 
that he gave up his position, shortly before his term of three years 
expired, in 1015, and turned the government over to six deputy gov- 
ernors, most of whom proved worthless fellows and drunkards, 
though they wen^ the “best that were there.” He returned to 
London, deeply in debt and in disgrace, and never had much justice 
done him. Ue had to live in hiding, in an obscure street of Tendon, 
for some time, to avoid arrest for debts.* 

The next year (1615-1010) was a year of strange misrule, revelry, 
debauchery, and idleness on the part of the deputy-governors, their 
officers, and the people generally. It was also, at this time, that the 
plague of Wood Rats developed with remarkable rapidity. No 
tobacco of any conHequence was made and little of other crops. 

C4overnor Daniel Tucker, who was sent over in 1016, found every- 
thing in the greatest confusion and the people utterly demoralized 
by a year of disgraceful revelry and misrule. 

It needed a man of energy and stern will to put the colony into 
any sort of order. Governor 'i^ucker, though a man of not much 
education, with a very irascible temper, and not always with good 
judgment, was, perhaps, a very suitable man for the time and place. 
Ills arbitrary acts, and to us apparently arbitrary executions of crim- 
inals for minor crimes, may have been based on personal knowledge 
of their character and deeds that is not aiqiarent from the records. 

Some of Governor Daniel Tucker’sf fortification work and trials 
have been described in a previous chapter (p. 447). He came with 
an elaborate commission from the Bt‘rmuda Company, which confer- 
red on him far gmter legal power than Governor Moore ha<l held. 

At the time of bis arrival the Wood Rats had become exceedingly 
abundant, so that they destroyed all the crops, and they continued 
to increase during the next two years, in spite of all his efforts to 
suppress them. (See Introduced Mammals, ch. 33, b,) 

* Although Governor Butler intimated that there was some great f rsud oi 
secret scandal, known to Carter, in connection with the ambergris, it Is evi- 
dent that Governor Moore, himself, had no benefit from it, for he lived lu 
poverty after bis return to London. The Company finally gave him six shares 
of land for his services. But I find no evidence that he went back there to live. 

f Govetnot Tucker returned to Bermu^da and lived several years on the land 
conveyed to him by the Company. He died there in 
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One of hiis nicasuree was to burn over large diatrictR, and acme* 
times whole islands, thus destroying all the trees and other vegeta* 
tion, as well as the rats. (See below, ch. 26, 5.) Fortunately, in the 
winter of 1618-16, the rats suddenly died, all within a few days, as 
the Rev. Mr. Hughes stated. This averted a “general burninge” 
of all the Main Island, that Governor I'ucker had decided to order. 
In the meantime the people had become much impoverished and 
bread had sometimes been lacking for many months at a time. 

Governor Butler,* 1610 to 1622, wiio was an able man and also a 
discreet governor, tried to restrain the l•eckle8s cutting of the trees, 
which had even then become a great evil, and the wanton destruc- 
tion of the birds and sea-tuitles, but with no great success. He also 
greatly enlarged and improved the fortifications, and built oodar 
bridges between the islands, which were much needed. Even in his 
time, most of the land on St. George’s Island had been stripped of 
its trees and become barren. 

d.^The JFhial Famine of ^ the “ FeaugeeJ^^ 

In the winter of 1614-1615 there was a peculiar fatal famine or 
disease, apparently duo to the lack of bread-htuffs and other ordinary 

* Moat that ia known of the history of the wlanda, from 1612 to 1622, i» 
derived from hla MSS “Hiatorye of the Bermudaea’" printed by the Hakluyt 
Society, London, 1882, edited hy Governor Lefroy^ The editor, when It was 
published, supposed that it was written by Capt John Smith, but it has since 
been proved that it was written by Governor Butler (see “ The Academy,” Dec 
24, 1892, p. 891). 

The earlier part, from internal evidence, was written in 1619; the last imrts, 
perhaps as late as 1624 or 25. Governor Butler’s accounts are confirmed by 
those of the Kev, Mr. Hughes (1621), who lived in Bermuda at the same period. 

Capt. John Smith, in hie General History of Virginia, etc., 1624, made copious 
and often verbatim extracts from Governor Butler’s Hlstorye, without giving 
any credit for this information, nor in any way referring to its source. 

As this was done during the life of Governor Butler, it is probable that It was 
with his knowledge and most likely in accordance with his wishes, for it.would 
appear that at that time he had private reasons for not wishing to be known as 
the author of this work, which was loft unfinished at his death. 

Many of the persons that he exposed and censured were still living and in 
infinential positions. Governor Butler, Uke Governor Moore, nevei got tnnch 
praise or thanks for all his good efforts in Bermuda, but was blamed for obeying 
his orders and doing his duty, and falsely accused of many things that he did 
not do* He certainly did not enrich himself, but was much in debt on bis return. 
Governor Lefroy states that he was subsequently made Ooremor of fOldl Frovl^ 
dense, about 1688. ^ 
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vegetable food, although animal food wan abundant. This affected 
chiefly the ignorant, indolent, and vicioiiK per»ons who had been sent 
there only a short time before by the Company. 

The Kev. Mr. Hughes, who was' |}i*eseut as an eye-witness, described 
it in 1620, as follows : “Your looking for more supplies out of Eng- 
land, and following Tobacco to greedily, did cause you to neglect 
setting of comic, whereby you were brought into great want, [ 1616 ]. 
Then the number of people encreasing and as tliey encreased, sin 
and disorder did also enerease, which brought the correcting hand of 
Cod upon you in many waj'es, so as divers did perish miserably : 
but consider I jiray you that most of them that so dyed, were 
ungodly, slothfull and heartlesse men, which sheweth plainly that 
God hath not reserved these Hands from the beginning of the world, 
to bestowe them now upon such as shall dishonor and provoke him 
every day as many of them did, I cannot but wonder, when I think 
upon the nastinesse & loathsome lazinesse, wherein too many of them 
died, crying night and day for meat, notwithstanding they had meat 
enough, if uot too much, for they did nothing night and day but 
drohse, and cate, and so greedy, as they Mould not stay till their 
meate M^as sod ; but more like dogges than Christians did devoure it 
blood rawe.” 

“ They died miserably, some with meato in their moutbes crying 
for more. This surely was a great jugement of God upon those 
slothful and gMH*<]y B<‘lly-gods and a manifest signe and token (as 1 
said even noM’) that God hath not I'eserved these Hands from the 
beginning of the world till now to bestow them upon such as shall 
provoke him every day, as many of them did. The correcting hand 
of God, which then lay heaviest upon the lazie ones, did stretch out 
itselfe over all, e\cn the most industrious, M'hen their Lines, Hooks 
and Nets were wonie out, so as many of them also died.” 

It seems, therefore, that it was a case of “ Natural Selection,” or 
survival of the fittest, and probably M'^as, on the whole, a blessing to 
the Colony, though other similar emigrants, quite as bad, were 
sent out subsequently, in 1619-90. (See p. 567.) 

In regard to the cause of the death of so many of the miserable 
people at that time, there may be some doubt. There can be no 
doubt, however, that it was largely due, directly or indirectly, to the 
lack of suitable vegetable food, for of bread there was none. 

But there seems to have been an abundance of animal food, for 
the cahowa and their eggs were still abundant, and there were plenty 
of fish to be had, with little trouble, as well as shell^fisb on the rocks. 
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Hughes and Butler, as well as Captain Smith, all speak of the 
gluttony and laxiness of these emigrants, and affirm that large num- 
bers died of surfeit, rather than from hunger, for the eahow was 
a very fat bird* Goveimor Moor^ was compelled to remove the 
crowd of 150 from Cooper’s Island, where they were killing them- 
selves by gormandizing the birds and eggs, to I^ort Royal, w’here they 
could get fish. But they were too indolent to do that, and secretly 
killed and ate the few cattle that had just before been sent there. 
He eventually had to gather them all at St. George’s, and fish for 
them himself, to save their miserable lives, and that of others more 
deserving. 

They seem to have been affected with some sort of a disease, 
which Oapt. John Smith called the “ Feaugos.” But this may have 
been induced by the exclusively animal diet and their gluttony. 
Possibly it was akin to scurvy. Hughes stated that none of the 
sixty original colonists died at that time. This may have been due 
to their having laid up some supplies of vegetable food, like dried 
or preserved palmetto fruits, pumpkins, etc., or they may have 
learned by experience to eat the Palmetto-heads and other native 
vegetable food, to a great extent. 

That these native vegetable foods could take the place of cereals 
and other ordinary crops, without losf of health, was proved a little 
later, 16 10-1 7, when it is stated that the colonists bad no bread for 
about two years, on account of the ravages of the wood-rats. 

Capt. Smith described the Foauges ” as follows ; H© [Gov. 
Moore] followed the building of these Forts so earnestly, neglecting 
planting of Come, till their store was neere all consumed, whereby 
they became so feeble and weake, some would not, others could not 
goe abroad U> seeke releefe, but starved in their houses ; and many 
that were abroad, through weaknesse were subject to be suddenly 
sttri)rised with a disease called the Peauges, which was neither pain© 
nor sickness©, but as it were the highest degree of weaknesse, 
depriving them of power and ability from the execution of any 
bodily exercises, whether it were working, walking, or what else ; 
being thus taken, if any presently gave them food, many times they 
straight recovered, yet some after a little rest would be able to walke, 
but if they found not present succour, died.” 

Various other details of the early history, from 1013 to 1635, have 
already been given in oonneotion with descriptions of the ancient 
fortifications in Part I, and productions in Part II, oh. 23. Many 
other historical matters will be given in connection with the dis- 
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cushion of the Cultivation of Tobacco, and clianges in the vege- 
tation and animal life, contained in the following fwe chapters, and 
more especially in connection with Deforesting and the Extermination 
of the (/ahow, etc. So much of the early history of the colony was 
directly dependent on the production of tobacco, \\hicb was the 
principal article of export for over seventy years, that it seems most 
desirable to describe the Tobacco Cultivation historically, in the 
next chapter. (See also p. 51 k,) 

€. — Tobacco CuHiration^ as connected icith the Marly History of the 

Islands, 

It has been doubted whether the Tobacco plant was growing upon 
the islands before it was planted by the English, but Silas Jourdan, 
one of Admiral Soniers’ shipwrecked party, distinctly stated, in 1610, 
that they found then* “ very good tobacco.” If so, it was probably 
introduced, like the wild olives and the hogs, by some unknown 
earlier visitors. 

Tlie first that was cultivated was planted in 1610, by the three men 
loft on the islands from 1610 to lOTi, for in his report of 161:2, Gov- 
ernor Moore stated that those men had “ made a great deale tobacco,” 
among other useful products. 

Planting it on a larger scale began in 161:1. From that time until 
about 1090 it was the principal commo<lity exported, but its culture 
entirely ceased about 1 To?, During more than sixty years it was also 
used as the regular currency, in barter, and for paying the wages'*^ 
and salaries, from that of the government officials down to the cheap- 
est laborers. Fines and taxes were also ]>aid in tobadco. The value 
varied, but 2* and 6^‘ was commonly the value per pound, up to 
about 1627. 

* An act was paassd by the Assembly in 1626 regulating the prices of labor. 
The wages of a laborer or toiler was to be no more than t lb. of tobacco per 
day ; of a mason or carpenter 9 lbs. ; for sawing lumber the price was to he 
8 lbs. of tobacco per 100 feet. If any craftsman should refuse to work when 
oidled upon to do so, and when not already employed, or if he should leave a 
job befoffe It was properly completed, he was to be pot in the stocks, or else 
oagsd. 

This law was rannaoted In 1097. It was found nsceasary because these crafts- 
men had refused to do their work unless paid exorbitant prices, thus making a 
comer in the labor market of the islands. Or it might be compared to a 

strike” where substitutes could not be found in trades absolutely eaaential to 
Uie welfare of the public. 

In 1680, it was ordained that 19 lbs. of tobacco should be equal in value to 
1,000 ears of com. 
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Wages at the islands were paid in tobacco at the rate of 3** per 
pound in 1070, <which was probably more than its net value, after 
the imposts were paid in London. 

The revenue from the tobacco was the main Kource of profit to the 
Bermuda Company, and they jealously guarded the monopoly of the 
trade in it during the entire period that they controlled the islands, 
or up to 1084.’*^ 

The quantity and quality varied exceedingly in different years, 
from a variety of causes, but the Company annually and continually 
complained of its bad quality. Stringent laws were in force for 
many years requiring careful inspection of all the tobacco by official 
inspectors before it was shipped, and the bad tobacco was to be 
immediately burned. Aj»parently the danipnt^ss of the climate was 
unfavorable for the jiroper curing of the tobacco, and in wet seasons 
much of it rotted. In some years the grow ing tobacco was badly 
damaged or destroyed by violent storms. This is recorded as occur- 
ring in August, 1629, 1051, l(t0tt, and in other years. Probably all 
the autumnal hurricanes had this effect. Dotibtlcss many of the 
growers were neither skilllul nor careful in the art of curing, but 
the storms and other natural causes ^ere important factors, On the 
other hand, in some seasons the crop was large and the quality good. 

I have been unable to find any record of fertilizers of any kind 
being imported or used during all these years. Probably nothing 
was used except a small amount of barnyard manure, and perhaps in 
some cases, seaweed and dead fishes. Tlie domestic animals were 
few, and the cattle do not require housing in winter, so that such 
manure must have been scarce and little used. 

* A law making the stealing of tobacco plants a felony, pnniahable with death, 
was passed in 1628 

And be yt ennacted by the same, that if any p.son or p.sons fdiall at any 
tyme or iymes hereafter enter into or upon the lands or grounds of any other 
person or p.sons w‘** in the Island, aforesaid where any Tobacco or plants thereof 
shal be planted or growing© and shall there steale, drawe, plncke np, gather or 
carrye away any Tobacco or Tobacco plants against the good will or without the 
special lyeense and consent of the owner of the same land, and be thereof law- 
fully convicted, that then every p.son soe offending shal be held and reputed a 
fellon and shall suffer death for the same, as for any other lellonious deed, Any 
Act, law, nsageor Custom to the contrary thereof in any wise notwithstanding.” 

This law was so modified, in 1627, that the thief was to be fined 200 pounds of 
tobacoo, or if an apprentice, be was to be whipped ; and in addition, in either 
case, he was to stand at the church door, during services, with a bundi of 
tobacco plants hanging from his neck, on three successive $ahbath days. 
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Therefore, it is remarkable that aiiy respectable crops of such an 
exhaustive plant as tobacco could have l>een raised on the same land 
for so lon| 2 f a time. It is certain, however, that the fertility of the 
soil had very much decreased before tobacco culture w^as abandoned 
(about 1707). But in the meantime Virginia and other American 
colonies had become great tobacco*growiiJg countries (about 1020) 
an<l produced a better quality, so that the prices of the island pro- 
duct had fallen to such an extent that the Bermudians could not 
compete with any profit. In 1027 it was worth about J'‘ in l^on- 
don. It was finally sold at a*' per pound in 107o. For more than 
a hundred years after this culture was given up, the agriculture of 
the islands w*as very much diminished, though the raising of corn, 
oranges, potatoc^s, onions, and other products for export still con- 
tinued to some extent. The early agriculture was doubtless very 
simple and imperfect. Scarcely any implements exce[)t the grub- 
bing hoes W'ere in use, Flows were practically unknown until IHilO, 
when their use was urged and introduced to some extent by (Gover- 
nor Reid. 

In Governor Tucker’s time, about IfilH, 50,000 pounds of tobacco 
were shipped in one year. In 1020, 70,000 pounds were shipped by 
the ‘‘Joseph.” In later years 200,000 pounds were often shipped. 
In 1671 one vessel is said to have carried away 260,000 pounds. In 
1679 the officers of the ('‘ompany stated that the annual value was 
about £5,000 sterling, but at that time the price per pound was very 
low. One year it is stated that it brought only per pound. 
Owing to the increasing production of tobacco in Virginia and the 
West Indies, and the excessive freight and duties levied upon the 
Bermuda product, the price rapidly fell from 2* 0^ to about 9** or 
less per pound between 162(J and 1050, At first the duty w^as 1* per 
pound ; in 1623 it was 9^ ; in 1628 it was 6‘^ The duty and freight 
were often more than it would bring in the London market, so that 
the more the colonists raised the poorer they became* Although 
they raised an abundance of com, potatoes, fruit, poultry, and other 
food, they had no commodities with which to buy goods from Eng- 
land, awoh as clothing, so that they became very destitute of clothing 
and many other necessities of life, though food was plenty.* 

* The dastltotion In clothing, etc., caosad by the decreaee in the price ol tobacco 
and the high duty cm It, is gre^cally described in letters from Governor Roger 
Wood, written tn 16118. The following extract is from one of these s— 

To Mr. BaUene I rsferr the report# of his voyage, usage and alFeotion on this 
very pobre Ittalid, ouly for Iseke of Oanvasae shirts and shoes and suoh things 
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At that time there were no textile materials raised there with 
which they could have made cloth, even if they liad the skill. How- 
ever, they did plant hempseed and flaxseed, in 1632 and 1688, and 
subsequently some cotton. But later (1644) tliey sent a ship to 
Barbadoes to trade for cotton and it brought back a cargo of 11,018 
pounds of cotton, which the women and girls learned to spin. 

The duty on tobacco was reduced to 6^’ a pound, in consequence 
of urgent petitions in but even then it was not remunerative 
under the conditions imposed by the Company. The colonists were 
forbidden to trade with the other American colonies, even for neces- 
sary things, nor could they trade with anj ships except those sent 
by the Company. Yet they were compelled to do so in order to live 
at all, and so we find records of cargoes of potatoes, oranges, etc., 
sent to New England at that time. On the other hand, the Company 
continually complained of the poor quality of the tobacco sent to 
them; but those planters who occupied the public lands on half- 
shares complained that the Company would not pay for any part of 
the labor necessary to properjy cuie e\en their own share, and con- 
sequently ranch was spoiled for lack of sufficient help at the critical 
time. 

The difficulties connected with the making of tobacco, especially 
on the plan of half-shares, arc well described in the following extract 
from a letter sent by the Assembly, in 1627, to the Bermuda Com- 
pany, in reply to a letter from the Company, dated Sept. 20th, 1626 
complaining of the poor quality of the Bermuda tobacco, as con- 
trasted with that from Virginia and St. Christopher^a I., and also 
requiring them to return to the system of cultivation at one-half 
gross shares for the Company, as was customary for tenants in 
England : 

as will oloathe ns from sunne and cold nights X thank god we« abound wth 
vitualls in varietye and plentie both Uesh and fish, rootes and fruits, so that wee 
exeell all the plantacone in the kings dominions, and wee desire to undertake 
any travell and labour if wee had a subject to worke upon to oloathe ourselves, 
but it is our miserie to live in these tymes that the more wee labour the more 
wee are undone through the extreame ympost laid upon onr goods, exceeds 
the value of the commoditle, a thing without precedent and never before heard 
of. 1 firay God amend yt and send ua help from heaven for on earth I see but 
little hope.” 

He sent a present of some tobacco to which he referred as follows, In a post- 
script 

I beseech you vouchsafe the tasting of our poors Burmoodian Tobaoo woh la 
2d worse than nothing the pound.” 
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But wee most humbly intreaie you to oonoeivo in this (as the 
schools distinguish the like Similitxtdo non curritt quatuor Bedibusj 
many things may be alike, but not alike in all things; for there is as 
inueh difference betweene a husbandman’s sowing of wheate to halves 
in England, and planting Tobacco at halves in 8omer Islands, as is 
betwixt black and white. The husbandman hath his hand ready for 
the plough, and his houses built ; wee noe such thing, Ho hath his 
beasts of labor to plough his land, wee none but our hands, his 
wheate beeing sowen his labor and charge is little or none till har- 
vest, ours is daylie and hourely, his crop being housed his care and 
charge is ended, then is our care greatest and our danger most, yea 
of so tickle and dangerous a nature is this Tobacco, in the house, 
that one houres neglect or the least want of helpe may spoyle a 
whole yeares cropp, neithc*r is it in the power of man to pn*vent it 
when it is come to that passo, soe that tlie comparison in theise 
respects (and many others that might be alleadgcd) will never hold, 
besides many yong youthes are now out of tbeir tymes, and yerely 
more wil be. And if they should not be hyred wdiat should become 
of them. There hath Iwen care taken to make publiquo tennants of 
them for improving the publiquc lands, thereby to defray the pub- 
lique charge wc’h <jan now bee noe further helpis because that the 
j)ublique lauds arc now all disposed of to the best beboofe, Soe that 
they must be byred or they will live of the spoyle.” 

« V V « 4^ 

‘‘ Our governor hath been pleased to make known unto us that it 
is yor wills that yo’r severall temi’ts should be very carefull in mak- 
ing and curing of tobacco in the house, it is true that in that care, 
and the tymely and opportune making up consists the greatest diffi- 
culty, but if you take from us our former allowance of that charge, 
great inoonveniouee may arise mauger the ondoavors of the most 
endustrions, for when a season of weather serves to make up tobacco, 
that mat! comonly that hath most helpc doth make the best tobacco, 
wo’h if he pay all the making up out of liis own pte. all men will 
strive to make it up with his owne family without byring, and soe 
if the season be over before it be dii^patched and that the wind come 
to north, wesMiorth, north east, or at east wc’h is comon, all the 
remaynder may be spoyled.’^ 

After the Bermuda Company ceased to exist, in 1684, the cultiva- 
tion of tobacco rapidly declined, and was abandoned after 1T<)7. 
Agricultural pursuits of all kinds decreased, with the exception of 
raising orangios, which flourished for more than a century. The 
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change in the lawa and administration, and the loss of income from 
tobacco, caused a great increase in maritime pursuits, and oonse* 
qucntly in shipbuilding. During the 18th century the Bermudians 
engaged largely in the intercolonial commerce, and in the manufac* 
ture and exportation of salt from Turk’s Island, and they pursued 
the sea-turtle fishery, as far south as Ascension Island, and there 
traded with foreign vessels. During tliat perio<i large numbers of 
vessels were built of Bermuda cedar, often 10 to 12 annually. This 
led to another period of defoi^esting. Probably most of the cedar 
used at that time was the second growth cedar that had grown up 
where the original growth Imd been cut down in the early period, 
to plant tobacco, for the Bennuda cedar, in good soil, grows fast 
enough to make good timber in thirty to forty years. 

Slavery: Negroes; Indiana; Whites. Abolition of Slavery in 

ISSI 

Slavery prevailed in the Bermudas from in 10, or earlier, up to 
1834^ when it was abolished. Owing to the comparatively small 
size of the estates, none of the planters held any considerable num- 
ber, and in general the slaves seem to have been well treated,* 
as compared with those in other colonies, though at times severe local 
laws were passed for their control. During most of the history they 
exceeded the whites in number. 

Their money value was not large and many bought their freedom, 
or were voluntarily freed by their owners, who were not always 
able to feed and clothe them properly. 

But for a long series of years, free colored persons were not 
allowed to remain on the islauds beyond a specified timef (six 
months or a year). 

* Sevsna instances are recorded whw© slaves Ceptur^ on"" Betm^a vessels in 
time of war and taken to foreign countries voluntarily returned to their owners 
in Bermuda, when they might have had their liberty. In one such oase eighty 
slaves taken on a Bermuda privateer, during the Bevolutionary war, were taken 
to Boston and offered their liberty, but all except one, who died, mtumed to their 
owners. In 1828, two vessels manned by eleven slaves as sailors, arrived In 
Ireland, and the sUves were officially offered their freedom and protection, but 
only three, who were mere boys, accepted freedom. 

t The following law was enacted by the Company in 1662 ; 

‘'Ffor the preventing the mlsohiefedt danger which otherwise is like to 
happen by riie multypUcation of nmlattoes. Wee have Ordered that from 
henceforth if amy maUtto shall bse made free, such p^son doe within twelve 
months alter depart the Islands.** In 1704, the time that fme negroes could 
remain was made six months. 
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In consequence of con^ipiracies or fear of insurrections, many free 
negroes were banished after 1050. In November, 1656, all free 
negroes were ordered banished at once. A proclamation of Gover- 
nor Seymour, on July 26, 1664, ordered that all able-bodied free 
negroes and mulattoes should forthwith depart from the islands, 
witli Oapt. Stow, on a ship then ready to sail (destination not 
recorded). Those tjiat did not do so were to become slaves to the 
Company, in all respects like slaves purchased. A law was enacted 
in 1674, that any colored persons brought to the islands and n^main- 
ing more than 24 hours should be scieed and made slaves to the 
Company. 

The first colored slaves, one negro and one Indian, wei*e brought 
from the Bahamas b)’' the “Edwin,^’ in 1610. Fourteen negroes 
were said to have been brought to Bermuda in 1010, by a pirate 
vesRc*!, and sold there. 

From that time forward both negroes and Indian slaves were 
rejiealedly^brought from the West Indies In March, lOOO, the 
^‘Elisabeth and Annie” brought in negroes from Barbadoes 
They were sometimes captured from the Spanish or Dutch, and 
sometimes they were purchased. C’apt. J<»hn Wentworth, a priva- 
teer, in 1005, captured about no slaves from the Dutch Governor of 
Tortola and took them to Bermuda. In Bermuda the climate and 
other conditions were favorable for their natural increase, and before 
1 700 they even became too numerous. 

Governor Butler, in 1022, referred to his “gattg” of negroes, iiidi- 
eating their rapid increase in five or six years. In January, 1623, 14 
negroes were mentioned as belonging to the “ generality,” and others 
to individuals. By that time they had, apparently, become numer- 
ous, for in that year an act was passed by the Assembly to 
^^Bestrayne the iiisolenoies of Negroes,” by which they were for- 
bidden to carry weapons or to be out at night except by order of 
their masters, who were to l>e held responsible for thefts, etc., com- 
mitted by their slaves. In February, 1020, it is recorded that Lieut. 
Buckley was allowed 32 slaves, and this was the regular number 
allowed the Governors for many years. 

The following extract from one of the letters of Governor Roger 
Wood to the Company, in 1682 , gives some idea of their numbers, 
at that time, and of their relatively small value, for he intimates that 
he had more than be wanted, or could clothe : 

And to the extent you i^hall see that I am not destitute of this 
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blacke crewe during my government, I think it fitt in this place to 
show you a catalogue of your negroes, men, woemen, and children, 
ten children and thvea women, lyviug upon my charge, for they doe 
little else than to looko to theire children, for no man ’ail be troubled 
with them ; neither doe I desyre recompen^.e for the same, neither 
will I, so long as you cloathe them as n)ost nobly you have done this 
yeare, w’oh I will cause to be husbanded soe that you shall not be 
deceived herein. This clothing and linen will serve I hope for next 
yeare also ; as for this, I have put out of them to masters, and 
after the cloathing of these will put out some others when I caw fyiid 
such masters as will be careful for their education.” .... 

‘‘Altogether 8 men negroes, among uVh ould Anthonio is past 
service, 4 woemen negroids, and n children.” , Besides this, he pro- 
ceeds: — “I want 7 servants of tny complete number, which I am 
not pressing to bee supplyed withall, as not beeing able to cloath 
these.” 

The following quaint record indicates the current value of negro 
women slaves in 1648, and the condition of the moi'als then prevail- 
ing among them. It also indicates that the Bermudians were willing 
to cheat the Hpaniards, in a trade, if they could. But perhaps the 
woman was a sea-oook, at least : 

“ It was consented by the Wou’r and some of the eouncell that Mr, 
SherriflEo should sell Blacke Moll* one of the Company’s negroes for 
their use, shoe beinge a lasie servant and a lewde liveK Mr. Sherriffe 
accordingly did sell her to the Spaniards, for sixteene pounda 
sterling.” 

There are many records of the lack of employment for slaves, and 
of their idleness. At a later period more or less of them wore some- 
times sold to American planters, because they could not be profitably 
employed in Bermuda. Yet many of the more intelligent of the 
young negroes were apprenticed to learn trades, and many became 
good sailors. 

Although the negroes were often accused of, and punished foi^' 
theft and many other crimes, they seem to have rarely been guilty of 
murder or manslaughter. Whipping was the common punishment. 
Some colored men, who had been condemned to be hanged, were 

* Another Black Moll/* in Jane, 1652, was convicted of stealing various 
arttolss (value 7*^) from two dwellings, and sentenced to be hanged. But she 
was reprieved on condition that she would act as the executioner, to which 
agreed. She oommenoed by hanging a man named Worth, July U, 1652, who 
was, apparently, a white man, and one who deserved hanging. 
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given their live^ if they would become exeoutionerH.*** SometimeH, for 
minor otfence<!»^ free nogroen were condemned to become slavefi to the 
(\>mpany. Thi$ penalty waa also applied, on at lea8t one occasion, 
to a white man by (+ov. Tucker. By a law enacted in 160H, inter* 
marriage of whites with oolore<l persons or mulattoes was punishable 
by banishment or penal servitude. 

A law was passed by the Assembly, in 1730, that an owner who 
happened to kill one of his own slaves, when punishing him, should 
not be called to account, in any way; but if any one killed a 
slave maliciously he should pay a fine of £10, and also the price of 
the slave, if it belonged to another person. 

On several occasions there were apprehensions of insurrections or 
mutinies among the fret* colored people and slaves against the whites. 
In Noveml>er, 1056, such a conspiracy to kill all the whites was dis- 
covered, and nine negroes were tried and eonvicted. Two were 
executed and oth<*rs were banished to Kleiitheria. On this occasion, 
under Oovemor Forster, the following and other severe laws were 
enacted. 

‘<(1) It is ordered that from henceforth none of the negroes of 
these Islands to whomsoever they do belong, or of what sort soever 
they are, shall have liberty to straggle or wander from their master’s 
houses or lands after halfe an hour after the setting of the sunue, 
wnlhout a passe or tickett under their handes to whom they do 
belonge, wVh is to be granted only upon some weighty occasion 
moveing thenninto. But such negroes being found straggliiige 
w’tbout their leaves or their warreiitall Tickett as afores’d, walking 
in the night as afores’d, it shall be at the power of any English man 
that meets such a negroe to kill him then & thiere without mercye. 
And if any such negrm* shall refuse to be apprehended, and doth 
resist the Englishman, and he doth not make speedy pursuit against 
him, and shall not forthwith give information to the next magistrat, 
Then he or they for thier neglect therein shall forfeit one hundred 
poundes of tobacco to be expended upon generall service 

* Ommw whsn the tarns aotion was ti^en with whits man art rsoorded in 16^ 
and 1681. Xn some oaasa, and perhaps generally, colored men were made execti- 
tlonera of colored oriminals only. 

A negro named John, havl^ been oonvioted of stealing a boat, Aug. 17, 

1664, waa eentenoed to be hanged, but the Qovemor reprieved him on condition 
that he should act ea the enesukoner of negroes. Five days later Black 
Mathew ” havlgg been eonvioted of houae breaking and escapi^ froxu Jail, waa 
hangad at Sk Qeoigeia, and Ma aevered bead, **by the Oovemor’a order/’ was 
Impaled on a stake atBiooks Foint. 
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(2) It i« likewise ordered that the negroes that are free men and 
women shal be banished from these Islands, never to returne eyther 
by purchase of any man, or otherwise, upon payne of forfeiting 
their said purchase in that rase/^ 

In 1673, a ^‘dauigerous plot” was disoo\ered among the negroes, 
some of whom confessed their guilt. SiK were condemned to be 
branded or ‘^stigmatized in ye face [forehead) with an hott iron, and 
their noses slitt, and whipped; and ye rest of ye negroes stigmatired 
and whipt.” The hot iron bore the letter “li.” 

A conspiracy which discovered among the slaves in 1761, to 
rise and massacre the M^hites, caused great alarm, for a time, and 
martial law was declared by the (Tovernor. One negro slave, sup- 
posed to be the leader, having been convicted was burned and 
hanged in Warwick Parish, but the evidence against him was not 
very positi\e. Several persons w^ere believed to have been poisoned 
by the slaves at that time. 

During a large part of the slavery period in Bermuda, the slaves 
were allowed very few religious privileges and very little education, 
but in these respects the custom varied at different times. Many 
religious differences among the clergymen and sects were partly due 
to disagreements as to the propriety of allowing the slaves certain 
religious privileges, like christening, baptisni,**' or burial services. 
In the 17th century clergymen of the Established Church seem to 
have been generally opposed to such innovations, though there were 
exceptions. This reluctance to grant religious privileges rontiniied 
down to the time of the abolition of slavery. 

One groat reason for the strenuous persecution of the Quakers, in 
the 17th century, was because they desired to teach the negroes. 

In the official statement of the Company, in 1676, they mentioned 
that only about one-half the negro children were christened. 

The slaves were allowed legal marriage from the first, and when 
man and wife belonged to different owners, they were allov^ed by 
law or custom to be together Sundays or other specified times, and 
their children alternately were to become the property of each ow’uer 
of the parents* 

In 1056, the owners of slaves were required to take them t6 church 
with themselves, wherever they went. 

^ It is mentionsd that when the slaves had been baptised, they believed that 
bad thereby acquired a right to their fresdom. When any Inneral ceremony 
was held, It uaually ooneisted in the reading of the burial eervioe by some aged 
ootored man. 
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The Rev. Samson Bond was one of the ministers who opposed the 
conversion of negroes. He brought a presentment against the 
Governor for favoring it, ‘^and farther did alleadgue that the breed- 
ing up of such children in the Christian religion makes them stub- 
borne.” 

For these opinions and other reasons he was dismissed by the 
(Vmipany, in 1008, whicdi, at that particular date, favored their con- 
version, though the colonists generally opposed it 

The Kev. Samuel Smith, in 1000, brought the question l>efore the 
Council, whether or not he should baptize negroes, mulattoes, and 
Indians, but the Council refused to decide the question. 

In 1080, the Assembly passed an act against baptizing negroes. 

The Rev, A. Richardson, of St. George’s, stated that in 1750 he 
baptized 147 negroes, and in 1757, 877 more. 


India H Shwes. 

Although the slaves wore mostly negroes or mulattoes, some 
Indian slaves were also brought from the West Indies in the earlier 
years, and Indians, captured in the Peijuot wars and King Philip’s 
war, weie sent from New England and sold as slaves to the Bermu- 
dians.* 

The number of Indians held as slaves does not appear to have been 
large at any time. There are not many rwords of their arrival, and 
so far as ap[iears from these there were more brought from the West 
Indies than from New England, 

There is a record that Capt. Wm. Ja(*kson brought many Indians 
and negroes, captured from the Spaniards in 1044-5, from the West 
Indies. It was intimated by the Company, in 1655, that 40 or more 
freeborn Indians had been illegally taken from the West Indies and 
sold in the Bermudas as slaves, about 1044-40. The Governor was 
ordered to free them if they could be found. The sale of 111 Indians, 
mostly women, is recorded in 1616, and of others in 1045 ; probably 
these were part of those referred to by the Company as freeborn. 
The pripea were mostly from to £10 each. Thei’e is also a record 

* A law was pas^ in ICassachusefts, in 165d, that those Indians who had 
been taken oaptlve, or who had surrendered themselves in the Pequot or King 
Fi^P's wan, should be sold as slaves in Bermuda and other places, or else 
bSoom slaves in Kew Kngland* Some of these slaves appear in the Bermuda 
leoovdi at f688 and later. 
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of tiome Indians returned to the West Indies in August, 1658, 
probably some of the same lot. 

The Indians and negroes intermarried freely, but the Indians being 
relatively few, their descendants show but little of the Indian char- 
acteristics, though even to this day some of the negi*oe8 show more 
or less traces of Indian blood. Formerly many of them showed such 
characteristics much more decidedly. The negro slaves always 
increased more rapidly than the whites and tliey became too numer- 
ous at times, so that employment could not be found for them, while 
their masters found it hard to clothe and feed them. A few sla% €‘k 
were sometimes sold to go away from the islands. Thus the sale of 
1 4 negroes and one Indian, to go to Porto Rico, is on record. Some 
were sold to Virginia. In the Royal Gazette for Jan. 17, 1784, 
(No. 1), Tucker & Co., of St. GeorgeV, advertised to purchase some 
of the “idle negroes” in order “to send them to a country w^hero 
they may be profitably employed,” by the shij) “ Queen Charlotio,” 
then loading for Charleston, S. C. 

A law was passed even as early as 1674, prohibiting the importation 
of any more slaves. Probably very few were ever imported directly 
from Africa, and perhaps none from Virginia. So far as the records 
show, they nearly all came from the Went Indies, either by purchase, 
or by capture from the Dutch and Simnish. 

In 1672, it was ordered that all free negroes should apprentice 
themselves to masters or immediately “depart the Hands.” The 
Company enacted a law in 1674 that any negroes brought to the 
islands, and remaining more than 24 hours should be seized and kept 
as “ slaves to the Company.” 

It was ordained by the Company, in 1674, that the laws of Eng- 
Fand should apply equally to the negroes and whites. 

When slavery was finally abolished, in 1834, the uumbor of slaves 
reported was 4,026, and their value was estimated at £175,194 
sterling. 


White Hlavea. 

In the years of the early settlement, 1012-25 and later, many 
white persons were virtually held as slaves. Parties of women were 
several times sent out by the Company to he sold (for wives) to the 
highest bidders, or else for some definite price. 

Governor Butler, writing of the arrival of the Joseph, in 1620, 
remarks as follows:— “In this shyp came over likewiiie divers newe 
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planters, and among them certaine young maydes (or, at the least, 
single women), sent over at the cost and by the pious intention (as 
the generall letters sayd) of some Adventurous of the Company to 
make wives for such single men of the country as would paye one 
hundred poundes of tobacco apeece for every one of them ” 

It 18 not surprising, therefore, that soon after this w'e read of 
women Iwing often punished at the whipping posts and ducking 
stools, and in other ways 



Figure 81 ---Old St Gk»orge’» Town, In 1628, after Norwood, from a print pub- 
Hehod in 1624 by Capt John Smith, showing the Qovemor *0 Honee, Quns, 
and Stocks In the foregiouiid , the Church near the middle , £ Warwick’s 
Fort All the roofs are thatched with palmetto leaves. 

Children of poor debtohs could be sold, after the death of theii 
parents^ to pay debts* Boys sent out for apprentices were often sold 
to the highest bidders^ and were practically slaves for a term of 
yean. 

The laborera^ both men and women, thus sent out were mostly a 
very disreputaUe dass« They were occasionally taken from the 
prison^ and sometigies they were impressed from the stieets, by 
order of the King, both for Bermuda and Virginia. 
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Governor Butler complained to the Company that they had treated 
him unfairly and unjuetly in several particulars; one item is as 
follows : — 

‘^Because the tenne [laboi*ersJ that were sent him out of Newgate 
are a burthen unto him, because the men cannot worke, and if they 
could he hath no grouiMi to place them on . neither will any hire 
them, because they came out of Newgate. The woemen are many of 
them with childe and their Bastards to be be kept by him : both 
men and woemen are like to go naked or to bee eloathed by him.” 

The following passage from (^vernor Butler’s history 
further shows the character of many of the early inhabitants : 

“ Twenty oriminall prisonners brought to the barre, to the great 
discontent (as well as trouble) of the Governour, who plainely found 
thes unexpc^cted ill fruicts of the misuse of his former wonted 
clemencye, that a v^raunglinge and stiffnecked people, as the most of 
thes ])roved themselves (being, to say truth for the greatest |>art, 
improvidently and UTeatohedly raked up out of the London kennells), 
wer not to be mannaged with so smoothe and gentle a snaffle as he 
(out of bis natural! disposition) had tbetherto employed, and, there- 
fore, openly professed himselfe happy, and a glad man that he was 
so sliortly to leave them. And the rather be became fully assured 
hereof, by the oryeingo and outrageous crimes, that three of these 
foresayd piisoners wer nowe in hold for.” 

Po/mlaHou. 

The population during the first century is rarely given definitely, 
but can sometimes be estimated from the recorded taxes or levies of 
tobacco and com. Governor Butler stated that when he left, in 
1022 , there were about 1,500 people. 

At certain periods many iiersous migrated from Bermuda. Some- 
times this was on account of religious persecutions, as when Eleutheria 
was settled in 1649 by Bermuda dissenters or Independents, who 
shortly after nearly starved to death and were relieved by contribu- 
tions sent from New England and Bermuda, in 1650. 

But in other cases it seems to have been merely because they hoped 
to better their condition, for Bermuda early came to be overpopulated 
in proportion to its resources, as they then existed. 

In the Orders and Constitutions ” adopted by the Bermuda Com- 
pany in 1022, article 212, it is stated that the Virginia Company had 
agreed to allow them a large tract of land in Virginia, on aoooant of 
the small amount in Bermuda. Therefore, when Bermuda became 
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over-populated about 16H9, and the )>eople began to emigrate in 
numbers to the West Indies, the Company petitioned to the Lords 
Comissioners for Forraigiie Plantaeons,” July ys, that such a 
tract of land should be art^igned them according to the agreement, 
in Virginia, between the Rapahanoek and Patowmack [Potomac] 
rivers. In their petition they state that the people had become so 
numerouM in Iferrauda that **they are not able to subsist,” that 
several times parties had migrated or “inconsiderately desperced 
themselves into other parts and especially the last yean% when about 
one hundred and thirty persons have in like manner transplanted 
themselves into the Island of St. Luzea [LuciaJ without provision or 
Amunicon befitting a Plantacon ; where your petitioners understand 
that they have alrea<ly both bin assaulted by the Saviges, very much 
sicknesse, and other descomforts, insomuch as there was not one of 
them in health at the date of the last Itres receaved thence.” 

They added that they understood that 40u or r>(H> more were ready 
“to depart the Islands, and that many more muM of necessity 
yearely depart, by reason of the increase of the people and the 
straitness of the place.” 

Tlie land granted is said to have been the tract still called the 
“ Bomiuda Hundred,” but not the same tract mentioned in the peti- 
tion. It does not appear that this effort led to any large emigration 
to Virginia.* 

Two hundretl emigrants are mentioned in the records as having 
sailed for Jamaica in October, 1667, on the “Golden Falcon,” and 
yoo more, Jan. 1, 1658. Many persons also went to Barbadoes, from 
time to time. Richard Stafford, in his letter to the Royal Society in 
1668, mentions that some of the people were then emigrating to 
New Providence, and some were already settled there. 

Laws were very early made forbidding Quakei’s and Catholics to 
remain on the islands. The Quakers were constantly persecuted, 

^ Perhaps unrecorded vessels may have taken parties of emigrants to Virginia 
to settle on the “ Bermnda Hundred,’* made famous by the civil war. There aie 
many ooincidences and similarities of family names in Virginia and Bermuda. 
But this may be because both colonies were settled at about the same time and 
by people from the same localities, rather than due to emigration from Ber- 
muda. As an Utttstration of these interesting ooincidences, I may cite the fol- 
lowing Qsae ; 

In November, 1650, Geoiwe Wuiihington was charged with treason and tried, 
but he appealed to the English Government. The final result is not recorded, 
so far as 1 know, nor do I know whether he was an anoeator of General Qeoige 
Washington, but he may wall have been of the same family stock. 
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from the first, and many were imprisoned and finally sent away. 
Many Catholics were depoited to Barbadoes in 1072, and others 
were banished at various times. So long as the islands were gov- 
erned by the Company, Catholics, if known, were thus summarily 
disposed of. Very few, it seems, went there except in the case of 
shipwreck. 

Capt. John Smith, 1029, stated that the population wm then from 

2.000 t^ 3,000. 

In 1048 there was a levy of 17 lbs. of tobacco from every house- 
holder, making a total of 5,571 lbs. This would make 328 house- 
holders, not counting slaves. Tobacco Has then reckoned at Is Od 
per pound. 

In the official statement made by the (V)mpany to the Government, 
in 1679, the total population w^as put at 8 , 00 o ; 40t) planters ; about 

1.000 white men able to bear arms; births, about 120 annually (about 
one-balf christened); deaths, about 20 annually. 

Apparently the population decreased considerably after the dis- 
solution of the Company in 1084, as did the area of land cultivated.’*' 
Probably it did not increase materially, if at all, during any part of 
the next century, but during most of that time it was undoubtedly 
much diminished; it has very much increased during the past forty 
years. 

In 1789, the population was estimated at 10,381, of which 5,462 
were white, and 4,910 negroes and mulattoes. The total in 1833 was 
stated at 9,195: of which 4,297 were white; 3,612 slaves;f and 1,286 
free colored. In 1835, the total was officially givert as 8,810: of 
which 4,250 were white and 4,459 colored. 

The emancipation of the slaves, just before that time, apparently 
led to a considerable decrease in the number of the colored people 
by emigration, but since then they have increased more rapidly than 
the whites, in spite of a much higher death rate. 

In 1842 there were 4,058 whites, 4,660 colored ; total 8,024. The 
births were 130 whites, 206 colored; d€»aths, 76 whites, 137 colored. 
Ratios of deaths per 1,000 : 19 whites, 30 oolored. 

In 1871, the total population was 12,121. According to the census 
of 1891, the total population was 15,018: whites, 5,960, colored, 

* • The amount of land cultivated in 1882 is said to have been 486 acres ; in 
1888, 587 acres, with 8,258 acres in pasture, feeding 1,897 cattle, 216 horses, 148 
sheep, 248 goats. In 1885, 601 acres were oaltivated. In ^901, according to 
the census returns, 2,686 acres were cultivated. 

f There is a curious discrepancy here, for the number of slaves reported for 
emancipstioQ and valuation the next year, 1884, was 4,626, an Inemase of over 
400 in a year. 
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In 1901, the total waH 17,535 : whitens, ; colored, 11, 15*2. 
Of the total number about 2,1 oo were living* in llainilton, and 1,000 
in St. feeorixo’s. Thcne rcturnH do not include those belonc^ngto the 
military and naval establishments. 

21 . — Character and Origin of the Original Flora, 

Although we have much valuable information, pre8<*r\ed in the 
early w^ritings, as to the character of the terrestrial flora, as it existed in 



Figwro Sa.^Tall FalnniHo growing in Pembroke Marsh. Phot. 1001. 


1600-15, mitoit the greater part relates to the trees and to a few other 
plante that had some direct or immediate use* It is now, of course, 
veiy difficult to distinguish, in the case of weeds and other incon- 
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spiouous plants^ between those subsequently introduced and those 
that were native there before the settlement. Each case must be 
judged by itself, taking into account the ]»robable chances of hatural 
introduction, the manner of occurrence, eU* 

Only very few plants are ]>ecuhai to the islands, or endemic, and 
of these the palmetto Is the only conapunoiis one, (Sec oh. 26, a, 



Figure 88. —Bermuda Blue-eyed Gnu* (Sityrinahtum SrnnUtKonuin) 

fijfs. 4, 82, 39). Moet of the other native plants vrere derived from 
the West Indies and the North American coastal regions.* 

• When the islands were first settled the flora was remarkable for 
the scarcity of edible jylants The only herbaceous plant mentioned» 
that oottld aff ord any human food, was the “prickly pear” or cactus 

* In nsming the naHve Bermuda phmte I here followed wetty closely the 
nomsDclstare used by fiemeley, In Voy. OhsU., Botany, vol. 1. 
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( Opuntia)y which still grows abiinclantly on the barren cliffs by the 
sea. Its berries were eau^n, both raw and cooked, by the early set- 
tles. There are no fruits mentioned, except the l^Tries of the 
palmetto, cedar, and wild inulberry^ although a few shrubs, with 
more or less edible berries, still exist that wore probably native.* 
But the settlers may not have known that they were edible or they 
may have been so scarce that they were of no importance to them. 



Figure 84. — Bermuda Maidon-hair Fern (Adianfum Oelfvm), 


The list of existing flowering plants and ferns, believed by 
the writer to have been nati\e of the islands before their settle- 
ment, includes about 156 species; of which 22 species are ferns. Of 
the whole number, about 120 species are also native of the West 
Indies. 

a,-- Endemic Plants. 

Five flowering plants and three ferns are generally believed to be 
endemic, since they have not yet been found elsewhere, but some of 
these may eventually be found in the West Indies, when those islands 
shall have been fully explored botanically. Yet it is possible that 
some of them, which may have originated in the West Indies, have 

* Tbs fiSMids Orsps {Oootoldha Uvifera) and ihs jUSvpinda rharoma bear 
bsrriss that am said to bs edlbls, but perhaps ijtot very palatable. These are 
snpliiMlSd to be iadifegous, though neither is meUttoned by early writers. 




5Y4 ji, K VerriU—The Bermuda Islands. 

been oxterminated there, by human agency, before disappearing in 
Bermuda 

Aaide from the Palmetto, the moat interesting of these endemic 
apeoies are the Blue-eyed grans and the Maiden-hah Fern, both of 
which s,vt very common and widely diffum^d 

The Blue-eyed Grass* or “Lily” (fig. M) grows m a variety of 
situations, both in good soil and on barren loek}^ and sandy hills, and 
even on the small barren islands. Its biight blue flowers, which are 
produced in abundance in spring, are often at least one-half an inch 
m diameter, being much larger and blighter bine than those of our 
New England species. The fiouer stems are often H to 10 inches 
high, but shorter in dry soil. 

The Maiden-hair Fern (fig. ^4) grows in abundance in the cracks 
and crevices of cliffs, especially in those of the stone cuttings along 
the roadsides, forming tufts of veiy elegant and grat»eful foliage. 

The endemic species, according to Hemsicy (Voy. Chall., Botany, 
i, p. 12) are as follows : — ^ 

Flowering plants : — Ferns : — 

Erigeron DitrrtUianus HemsI. Adianfum helium Moore. Maid- 

Statice Lefroyi Heinsl. Sea Lav- en-hair Fern, Fig. 34. 

ender. Aspleuium Lajfanianum Baker. 

JSisyrwchium Bermudkotum L Nephrodimn Bermi$dianwn B. 

Blue-eyed Grass Fig. 33, ! 

Sabal Bkickburniana Gl. Ber-| 

muda Palmetto. Figs. 4, 33, 

Carear Bermndiana HemsI. i 

ft. — Localized Plants, 

Among the 156 species of land plants now considered iiativef, about 
50 species are very restricted in their distribution, having been found 

* An ancient law, passed in 1669, required the destruction of two bad weeds, 
the ** Wire-weed ’’ and Lily It is thought that this Blue-eyed Grass was the 
plant meant by ''Lily,’’ because there is no other native plant or weed that 
resembles a lily. If so it would prove that it was more abundant at that time 
than now, which is not unlikely. 

f Hemsley reckoned 153 spedes as native (including eight species added in the 
Addenda). Lefroy considered a considerahle number of additional species as 
native, some of which were more probably introduced. The additional speclei, 
introduced by man and considered as fully naturalised, are about 190^ though 
many more are partially naturalised. So that the total number of flowering 
plants and ferns is about 850, exelusire of exotic cultivated plants, not natural- 
ised. To theae may be addM about S mosses; 6 Hepatic#; 89 Uoheas; 83 
Fungi. The alg# include about 140 species. 
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in but one or two localitit^s ; M of these are either found only in the 
Walsingham district, or rarely elsewhere. This heems to be one of 
the few limited tracts that have never been entirely cleared of the 
trees, nor burned over. Owing to the large amount of rocky and 
rough places and ragged ledges, where the patches of good soil are of 
very limited extent, considerable tracts of land on this estate appear 
never to have been cultivated, so that the primitive vegetation has 
escaped destruction more than in any other tract. 

Most of tliose so restricted are of West Indian origin, but the 
Ampflopsfs ih the common American woodbine, and the CdtU is 
that of the eastern United States. Nine of these are ferns, viz.: 

aiApidtum andeatum. I A»pUnium Laffanla^ium, 

Nephrodium amplum. i A. rhyzopfiytlum, 

N. Bermudianum, ' A, denfattwu 

Pohjpodium pecthiatum, Pteris keterophylia. 

Polypodium elasiicum. 

One belongs to the Lycopodiaeese (Pdlotum triquetrum Sw.); like 
the ferns, it occurs about the mouths of caves; also on the shore cliffs. 
Fourteen arc trees and shrubs, viz.: — 

Vhiococca racemom* “ Blolly ” ; t\esufpinm honducella* ( Guil- 
Snow’berry ; David’s Root.” I andina^ in Lef.) “ Nicker Tree ” 
Flowers white or yellow. ) Rare, 

JDodonma rUcoea. “ Broom ” ; ^ Peychotria undata Jacq. 

“ Dogwood.” (S(*e p. 580.) ' Moritula royoc L. Yaw Weed. 

Bodonmi anymtifolia Sw, Re-' Sponiit Lamarekiana Decs, 
corded by Grisebacb, 1864. Celih oecidenUtHe, Nettie Tree, 
widely distributed tropical Triumfetta semitriloha. Burr- 
shrub. bush; Burr-bark; Box-bush. 

Elasodendronxyhearpum, Olive- Hihiecm tiliacem, “Mahoe.” A 
wo6d Bark. (See ch, 86, <f,) malvaoeous tree. (See p. 679.) 
Eugenia mofUholn as^iUaria Zanthoxylum aromuticum. ^*Yel- 

Lef.) Stopper; Rod Wood,” low-wood Tree.” Rare. (See 
Forestiera paruloaa^ ‘‘Wild ch, 86, c.) 

Olive ” f (See ch, 26, d) JaJtropha ewroos. Physic-nut, 

The following are vines:— 

Ampelopiia guingtiefolia. ‘‘ W ood- Ipomma purpurea. Morning 
bine,” Glory, introduced ?) 

Cardioapermum hoKcaeabum L Faaa^ora cUiaki. Wild Passion- 
Small Shot. Also in Devonshire flower; “Apricot” 

Marsh. 8icyoa angulatm. Wild Bryone. 

(Introduced ?) 
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The remainder are as follows : — 

SpermacocetenuiorlJim. Button Feperomta magnoHt^olia* (=7^ 
Weed. Annual. obtnsifoUa in Lef.) A suceu- 

Arenaria alehioides Willd. lentdeaved plant. Fig. 35. 

Callicarpa ferrugineq. ‘^Turkey- 1 Stative Lefrogi Hemsl.=(*V. Caro* 
berry.” I Hntaaa Lef) Sea Lavender. 

(Eiideniic.) 

The last named species and two of the ferns appear to be endoraic. 
It is not improbable that the 7;>on?/ecr and the Hugos were both intro- 
duced by man, though there is no e\idence of thin. Lefroy oonsid* 
ered them native. The White Jasmine {Jasminnm gracik)^ which 
thickly covers the rocks and drapes the cedars to their very tops, in 
paits of this tract, is known to havo been introduced the«> about a 
century ago, but it has not spread elsewhere to any marked extent, 
llcmsley also classed the PassiJIora as an introduced species, but 
without any particular evidence. 

A few species were found only on Boar. Island, about twenty-five 
years ago, in a place that bad not then been much disturbed. 
Whether they still exist there is not known. Several species, mostly 
ferns, are not known to occ»ur except in some particular spots in liome 
of the marshes, especially in Pembroke Marsb. Many of these very 
localir.ed species wil) probably disappear before many years. One 
endemic species of sedge ( Carejc Bermudiana Hemal.) is known only 
from specimens collected, about 1(500, by John Dickinson (Sloane 
Herb,). It maj’^ now be extinct. 

Among thV plants entirely restricted to certain marshes, or nearly 
so, or to other limited localities, are the following : — 

WaUheria Americana L. Pembroke Marsh. A shrubby, downy 
plant 2-3 feet high, with clusters of small yellow flowers. In all 
tropical countries. 

♦ Hemsloy states that the correct name of the Bermuda plant is somewhat 
uncertain. My photograph shows that it does not agree well with the descrip- 
tions of JP. magnolicefofia and P, wnplexitaulis (considered varisties ol one 
species by him and others), for both these West Indian forms are described as 
having sessile or snbsessile leaves, while they are petiolate in the Benunda plant. 
A spaoixnen labelled as P, magiujlktfoliaf from southern Florida, in the Eaton 
herbarium, agrees in this respecrfj with the Bermuda plant. Borne of the several 
Cuban forms of P. obtusrfolia, in the same herbarium, which I have studied, 
have petiolate leaves of earns fom as those of the Bermuda variety. There- 
fore the latter may rather belong to a variety of P, oht/uwlfolia^ if this be really 
a disUnet apeoieet But in that case the Florida form prc^bly belongs to the 
same variety. 
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Meloa^hia odorata L. Pembroke Mansb. A rare tree ; native of the 
Pacific Iglapds. 

Pluchea camphorata D(/. Marnhetj. 

Pluohea odorata CasH. Marsh Flea-bane; Wild Tobacco. Pembroke 
Marsh. A ooint>osite shrub. West Indies; Central America. 

Pluchea purpuraeceuH DC. Shelly Bay Swamp and near Warwick 
Pond. Annual. Florida; Mexico; West Indies. 

Koeteletzkya Virginica Presl. Pembroke Marsh. A rare, East- 
American^ herbaceous, malvaceous plant, 2-4 feet high. The 
lower leaves are mostly ovate or cordate and three-lobed, upper 
ones entire. Flowers purple, in terminal racemes. 



Figure 85. — Ptptromia magnoliatfolia (/); Bermuda variety. From life. 

Puronia spmifex Cav. Burr Bush. Southampton only. 

Sapindue eapdnariu L. Soap-berry Tree. Rare. The black seeds, 
which are very hard aOd sometimes used for beads and buttons, 
are not affected by soaking in the sea. 

Mygivda rhaeoma Sw. A shrub with small, opposite, leathery 
leaves^ and a small, obovate, edible berry, ripe in January. Flowers 
small, ^our-paHed, in aaillary, peduncled cymes. Only in South- 
ampton Parish. Florida and West Indies. 

Spphora totmtMota L. Boas Island and South Shore. A legumi- 
nous tree. 

Lu^iffia repem Swarts. Found only in the peat bogs. Also 
native in South Carolina, Teaas, West Indies. 

t 

- iCttAim. Oowir. AQAB., VOL. XI. 87 


Mat, 1908. 
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jRandia aeukata L, Box Briar ; ludigo Berry. Warwick and 
Paget* (Introduced?) 

i^irant/ifs torlilk Rich. Pembroke Marnh* The only native orchid 
of the Islands. 

Paspalum dhtichum L. A grass found in the swamps; widely 
diffused in both hemispheres. 

Ferns^ etc* : — 

Woodteardia Virglnim Sm. Pembroke Marsh. « 

A^pidium coriaceum Sw. Devonshire Marsh. 

JS^ephrodium thelypterk Des. Pembroke Marsh. 

Eqnisetum Bogotenne Kun. (?). Pembroke Marsh. 

c. — Sea-»ide Plants. 

A considerable proportion of the native plants of the Bermudas, 
and some of the introduced ones, are true sea-shore plants, prefer- 
ring to live within reach of the spray, or even with their roots 
immersed in brackish water, and in some cases, like the Mangrove 
and Black Mangrove, growing in clear sea^water. 

Many plants of this kind produce hard seeds that retain their 
vitality after floating for weeks or months in the sea, and have thus 
acquired a very wide distribution on all tropical coasts* 

^veral that are here enumerated grow chiefly on the sand-dunes 
near the shore and help to bind and flx the drifting sands, and are 
thus very useful. Others grow in crevices of the exposed shote 
cliffs and serve to somewhat relieve their rugged and tiairen appear- 
ance, while a large number grow only in the salt marshes, or 
swamps. Certain species, like the Opuntias or Priokly-pears, grow 
equally well on the shore cliffs and on the ledges by the roadsides. 

In general, it is probable that these sea>side plants have not been 
very much diminished by the advent of man, for they mostly occupy 
land that cannot be cultivated or used for other purposes, aside from 
the town and village shores. But it is probable that some of those 
that grow on high shores have been much diminished by the pastur- 
ing of goats and sheep, while some of the larger shrubs and trees, 
like the Mangroves, have been out away for fuel, etou 
Some of the more conspicuous or imporUnt of these species will 
be discussed in a later chapter, under Deforesting* Hie following 
list is intendied to include those native species that are parttculariy 
partial to the shores, or scarcely to be found elsewhere, but not all 
those that may be found growing on, or near the shores, nor those 
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that are known to have been introduced by man. Some of the 
larger shrubs might be much more extensively used than they are 
for windbreaks against the salt spray and sea-foam* along exposed 
shores. The ^‘Sea-side (irape ” {Ooccolaha) is well adapted for this 
use. The Mangrove and Black Mangrove are of groat value in pro- 
tecting certain shores from erosion by the sea, as well as against 
winds, while their peculiar roots serve efficiently to entangle vege- 
table debris and silt, and thus add to the extent and fertility of the 
shores. 

St'urvy Grass. {CaJeik cpqualU L. H.) 

Common on the shores. Also on the southeastern coast of the 
United States and in the West Indies. Sometimes cooked and 
eaten, as greens, by the natives. 

Mahoe. (IHbiscun tiliaceua Jj,sg: Paritium tiliaoeutn Juss.; Gris.) 

A large malvaeeous tree, with large heart-shaped leaves, gray 
below. It is fonnd on most tropical coasts. A tine tree grows at 
Somerville ; a fea' at Walsingham and elsewhere ; not common. 
It has been raised from seed oast ashore at the islands. Found on 
nearly all tropical coasts. 

* Much of the damage done to vegetation by the winds near all sea coasts is 
due to mnises of sea-foam, caught up from the shores, where it is formed by the 
waves, even in moderate gales, and carried inland, often to long distances. 
X^odging on leaves and branches, it kills or damages those plants that are not 
immnne, unleM at once washed off by rain. 

In my own experiments, during more than fourteen years, in setting out trees 
and hardy herbaceous plants on a small island in Long Island Sound, 1 have 
often lost every specimen of certain species of herbaceous plants and trees from 
thia notion of sea water in a single dry wind-storm, even after they bad lived t 
and grown well for yearn in the some places. 

In the severe hurricane of Aug. 25, 1898, nearly all the native shrubs and 
deelduons trees, as well as many cultivated ones, were killed by the foam ahd 
spray, including Hickory I'rejte that ware over 60 years old and up to a loot in 
diameter. native Bed Cedar, Bitch Pine, Japanese Fiivet and Slieaginus, 
Baybetty, and Poison Ivy ware least injured, but the last two lost thsi^ foliage 
and were partly MBsd, nearly to the ground. Had rain continued to the end of 
the stMu, so as to wash away the salt foam, little injuty would have been done. 

Tfala atom, thsrsfora, was sufficient to have exteminated many native 
lg!ie(4te of plantt on Islauds oi oonaidsrable else. Oa this occasion the salt 
Ijpd Iwn ssiiously da ma ged the foliage of forest and fruit trees on the 
mglsdaiMb sevsml miles from the ehore^ A white ftlm of salt was observed 
on the Iteavos of fifteen to twenty miles from the sea. 
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Tassel Plant. (Suriana maritima L.) 

A peculiar shrub, 4 to 6 feet high, belonging to the Simarubeie, 
found on the tropical coasts of America and most other countries. 
The leaves are crowded distally, downy and fleshy, small, linear- 
spatulate; flowers yellow, in small clusters or short racemes. Hun- 
gry Bay, and other places on the south shores 

Dogwood ; Broom. {Bodonoea mscom L.) 

On the coasts of most tropical countries in dry barren places. 
Belongs to tbe soap-berry family. A shrub 6-8 feet high, with 
oblong or obovate, entire, viscid leaves, and short racemes of apetal- 
ous flowers. 

The Soap-berry Tree (see previous list) is a true sea-side species. 

Nicker Tree. ( Ccemlpina bonducella L,rr Guilandinn ho^iduceUa Lef.) 

A trailing, prickly, leguminous sea-side shrub found on most tropical 
coasts, arising from large, hard, lead-colored floating seeds.^ Wal- 
singham, rare. 

Bay Bean ; Sea-side Bean. {Canaralia obtmifolia DC.) 

A native sea-side vine, with rose-colored flowers, found on most 
tropical shores, its brown seeds retaining vitality after long immer- 
sion in the sea. The leaves are trifoliate. The pods are 4 to 5 
inches long and about an inch wide.f 

Sea-side Bean. ( Vigna Ivdeola Benth.) 

An American sea-side vino, but found on many other tropical 
coasts, like the last. The flowers are yellow, in aaillaiy raoemes. 

Sea-side Locust. {Sophora tomenioea L.) 

A leguminous shrub, 4 or 5 feet high, with pinnate, downy gray 
leaves, and yellow showy flowers ; found on nearly all tropical sea- 
shores, owing to the vitality of its sea-drifted seeds. Smith’s Island 
and South Shore ; not common. 

* Ki||pwn as bonduc-sesds or Molucca beans, used in India aa a tonic and 
febiifuge. 

f This is supposed to be the vine rtferred to by Capt. John Smith (Hist. Vir- 
gil) as loUows ; “ A kind of WoodMud theiie is likewise by the sea, vary com- 
monly to be fouBd, which runnes apcm tress tunflng tiscAf liks a Tins ; the 
mii somewhat resembles a Beane, but somewhat flatter, the which any way 
eaten wotketh saosllently in the nature of a purge, an^ though very vuhemently, 
yet^withont all ptoll.” 1 do not know whether this plant has suah'propertles ; 
the seeds of some species of the genus art edible. 
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White Mangrove. {LoffmmdariH racemom Gjurt.) 

A combretaceoaa Hhrul) found also on the tropical shores ol 
America and West Africa. Flowers small, in lateral and terminal 
spikes. Leaves opposite^ smooth and fleshy. 

Hca Mulberry; Button Tree; Zaragossa Mangrove. {Conocarpus 
erectus L.) 

(^ommon on most of the shores. Also in the West Indies and 
Florida. A coiubretaeeous slirub, with lanceolate, alternate* leaves 
and angular branchlets ; flowers and fruit crowded in small heads ; 
flowers very small, greenish. (See oh. 26, rf.) 

Mangrove. {JlMzophora mungk L.y 

Fiomic 42. Plat* LXXrV ; Fioca* 1 Plat* LXVni ; Fiona* 2. 

The true Mangrove still grows luxuriantly in many of the salt 
swamps and in the upper parts of some inlets and coves, as at Hun- 
gry Bay, Mangrove Bay, etc. (Hee eh. 20, e.) 

Prickly Pears, Mill.; 0. Mill.; 0,pes-corri 

Lee ; and 0, ^ficmdndica Mill.) 

These four s^iecies of Opuntia are not easy to distinguish. Some 
ha\o much longer spines than others; few and small in the last 
named ; 4 or 5 stout ones in each cluster in O, tuna. They are 
abundant on the barren sea-side cliffs and small islands, as w^ell as 
on the walls and cuts along the roadsides. 

Whether all these species were originally native is not known. 
Prickly Pears were used as fruits to a considerable extent by Somer’s 
party, and by the earliest settlers, in 1609 to 1610, before better 
fruits were introduced. The flowers of all are large and yellow ; 
the fmits reddish, at least on one side when ripe; pulp red. 

Sea Purslane. {Sesuvium porUdaeastrum L.) 

A common, native, succulent, sea-side plant, growing in moist 
places. It is found on most tropical coasts. Hesembles purslane, 
but has small, rosy, apetalous flowers in September. The common 
Purslane also grows here by the sea«side. 

Ear Wort [JftAaehieaUi$ tupestris BO.) 

Amung rocks alotig the shores ; a raggeddooking shrub, with 
tmill leaves, belonging to the jBubiaoeie. West Indian. It is the 
VlSfUtmtia mwratis of Ijcfroy. 
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Wild Box; Ink-berry; Indigo BeiTy; Box-briar. (Randia oou/eatoL.) 

A spiny rubiaoeous gbrub with small, smooth, obovate leaves, 
targe fruit, and white axillary flowers. It is found on the sand 
dunes ; abundant in some places in Paget parish. Also in Florida 
and the West Indies. 

Sea Oxeye; Yellow Daisy-bush. {liorriehUt arboreeceng DC.) 

F;auRi 86. 



Figure 80.— Yellow Oaisy-bnSb (JSorriehia arbortgeeM). 

A common, native, composite shrub, growing in thick clumps in 
dry barren places on the shore cliffs. It varies greatly in foliage, or 
there may be said to be two varieties. Some of the clumps have all 
or nearly all the leaves thickly covered with downy or silky hairs, 
giving them a pale gray, hoary appearance; while other clumps, close 
by, may have all their leaves glossy and bright green; but intermedi- 
ate states also occur. The leaves are thick and vary greatly in form 
on the same plant, some being narrowly linear, others lanceolate or 
obovate. The flowers, which appear in April and May, are like a 
yellow daisy, about an inch across, and the investing soales are obtuse, 
without a sharp point. It ranges from Florida and the West Indies 
to South America ; also m Peru. 

Smaller Sea Okeye ; Sea Marigold. {Soniehia fndagemg DC.) 

This resembles the preceding and grows ii^siinilar places, but is 
less omemon. It ranges from North Carotiha to Mexico. Its irntYes 
are gray and downy or hoary, and the flowers are less oonspicuoas 
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than in the preceding. It can easily be distinguished by the sharp 
tips to the scales of the involucre, and by the prominent spinose tips 
to the chaff, on the disk. 

Lefroy did not distinguish tlie two species, but both are figured by 
lleinsley in Voy. C’hallenger, Hot., i, pi. ii, iii. 

Sea-side Golden-rod. {SoUdago aempervire/ts L.) 

This fine golden-rod, which is<he same as the common one of the 
New England coast, is very common about high-water mark, and a 
little beyond it. It is not injured by the partial daily immersion of 
its roots in sea-water, nor by salt spray. Found also in the Azores. 

Dog-bush ; Groundsel Tree, {Baccharis glomevidifiora Pers.zr J5. 
heterophylla in I^efroy’s list.) 

This composite shrub is abundant and apparently native in Pem- 
broke Marsh and probably elsewhere. It is found on the salt 
marshes of the American coast, as far north as North Carolina. 
Flowers white*, appearing at Bermuda in December (Lefroy). The 
ripe seeds have a long downy pappus. 

Black Berry. {Sm^ola lobelia L.) 

Fmuii* 87. PuiTES LXXV ; LXXVl 



Figure 87.-«-Bladk Berry Shrub (ihmwia iabelia)^ on the Sand^^Dunee. 

% 

native dirnb i» one of the most important plants for finding 
the drifting sands on the aand*danes otose to the sea, as at Tuoker’s 
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Town, where few other plants will j^^row. Its Htoins are stragglings, 
crooked, and more or less pro<*umbent, and its thick, leathery, smooth, 
obovate leaves, which grow in close terminal tufts, seem to be proof 
against the injurious effects of salt spray 

It bears rather canons white flowers, looking as if slit ojion on one 
side The berries are as large as a small giape, smooth, black, and 
have a very disagieeable taste The juit»(* makes a neatly indelible 
black stain, and is said to be* sometimes used for marking linen 
It is also native of the tropical coasts of Ameiica, Africa, and 
Asia. 

Sea Lavender. (Statice l^froyt Hems ) 

Hemsley, Voy Challenger, Bot , i, p 47, pi i\ 

Salt maishes at Walsingham. Endemic 

Sea Tnrnstole. {Uellotropum curmaavicvm L.) 

A native plant growing on the salt maishes. It bears twin flower- 
spikes, curvdng over in opposite directions 

Sea Lavender. ( Touruffortia gnaphafodte R B.) 

Figube 88 
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Figure 88.-^Sea LaT4md«r {Te^rn^forUu B.) 

A native shrub, common on the South Shore near the sea. Its 
leates are silky and hoary-gray, narrow^ elongated, and are crowded 
toward the tips of the branches. The flowers are white or pinkish, 
in si^all, downy, one-sided, curved sinkes. The corolla is 5 or 6 lobed, 
fleshy and plicate, downy outside. 
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Gromwdi. (Lithospermuin dUtichum Ort ) 

Found only by the HGa-«ido, probably native, A plant of Mexican 
origin. 

Sea>8ide Vine. (Iponum pea-raprw Sweet). 

A very common native vine growing close to the sea-shore and on 
the sand-dunes, where it is useful in binding the sand. The leaves 
are roundish and fleshy. Flowers puqde ; two inches long. 

Black Mangrove; Olive Mangrove; Blackjack. {Aricenna nitida 
Jacq.) 

Fiourb 43. Pla-te LXXIV, Figure 1. 

An evergreen native tree, of the Verbena family, very common in 
the mangrove sw amps, associated with the true mangrove. Found 
also on the tropical coasts of America and Africa, It resembles the 
mangrove in size and foliage. 

Sea Drache. (Atripler erhiata H. B.) 

A grayish, erect, sea-side shrub, common on the North Shores. 
Widely distributed on the tropical American coasts. 

Glasswort; Samphire. {Salieornia fmUcom L.) 

Abundant in salt marshes. Widely distributed. 

Sea-side Grape; Grape Mangrove, {Coccolobn nvlfera L.) 

o:xxi-Lxxxin. 

This curious polygonaoeous tree is common along the South Shore, 
just above high-water mark, where it forms a good wdiidbreak in 
many places, as near Hungry Bay. It sometimes grows also in the 
marshes. 

It sc'eifts to be nearly immune against the poisonous nature of salt 
spray. Indeed, in many places the groat waves of the September, 
1H99, hurricane swept directly over and far beyond the row of St*a- 
side Grapes, often laying bare many of their roots, and breaking 
their branches, but yet without killing them. It might be set out 
to advantage in many other exposed situations. 

When old there may be a short, stout, basal trunk or root-crowm, 
two to font feet In diameter (sometimes 21 feet in circumference 
and tyfto or three feet high, aoeording to Lefroy), from which a num- 
ber of stout tranks, sometimes six or seven, arise in a cluster, some of 
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which may be a foot or more in diameter, but seldom more than 
15 to 20 feet high. It yields the astnugont drug, “kino,” 

Its leaves are thick, leathery, rounded or lieartnahaped, and often 5 
to 6 inches across. Its berries are puii)le and grow in clusters ; pro- 
bably their appearance gave rise to the English name. Matthew 
Jones stated that the berries were eaten raw by school children. 
They are sometimes used for preserves but do not seem to be ranch 
valued. Widely distributed from Flonda to llraril. 

Euphorbia bujcifolia Lam, 

Common in crevices of the cliffs and in rocky places along the 
shores. Leaves oval, pointed, crowded and overlapping on the stems. 
It ranges from Florida to Venezuela and the West Indies, 

Croton mnritimus Walt. 

A grayish or hoary herb, 2 to 3 feet high, with thick, ovate, 
roundish, or slightly cordate leaves, on long petioles ; flowers small, 
in spikes. Common on the sand-hills near the shore. Ranges from 
"North Carolina to Venezuela and the West Indies. * 

EelQrass; TurtleGrass. {EuppiamaritimaL. and Zostera marina L,) 
Both grow in shallow sea water. (See p. 448.) 

Crab-grass. {Stenotaphrum Amerlcanum Schr.ss A glabrufn in 
Lefroy.) 

The most abundant native grass ; it grows in all dry and rooky 
places by the sea-side and on the cliffs, and also in the interior. It 
forms depressed or flattened rosettes of leaves close to the ground, 
and sends out rooting stolons, often several feet long, in every direc- 
tion. These may often be seen hanging down over the edges of 
cliffs and of rook cuttings along the roads, swinging with^be wind 
and ready to take root in any crevice, ^ 

Burr Grass. ( Cenehrus trihuloides L.) 

A common grass on the sand-dunes and one of the most useful of 
the plants for binding the saud. 

Sea Grass. {Spartinajuncea Willd.) 

Ireland Island, in the edge of the sea. A tall grass which grows 
in Amilar places, from Canada to Florida. 
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Drop-iseed Grass. (Sporobolue Viryhiioue Kuntb.) 

A common ^rass on the sand-dunes ; one of the important sand- 
binding plants. 

Bea-slde Club-moss. {Peiloium triquHrum Sw.) 

The only native lycopodiaocous jdant on the islands. It grows 
among rocks near the shore at Walsingham and Ireland Island ; not 
common. 

Widely distributed on the tropical coasts of both hemispheres. 
d , — Origin of the Native Flora. 

All the native plants, except about eight that seem to be endemic, 
were originally native either of Northeastern America or of the West 
Indies and the Southeastern United States, from whence they were 
introduced by natural agencies prior to the advent of man. Migra- 
tory birds have probably always been the chief agencies for these 
introdnetions of plants, especially of those from Northeastern Amer- 
ica, for large numbers of birds fly from New England and Nova 
Scotia directly to the Bermudas every year in their autumnal migra- 
tions. They can, therefore^ readily convey hard, indigestible seeds 
in their digestive organa for the brief period that this journey 
would require, for at the common rate of 40 miles an hour, it 
would require less than ^0 hours to make the trip. Small seeds of 
many kinds may be carried adhering to the feathers, or contained in 
mud adhering to the feet of aquatic birds. 

During the spring migrations seeds could be brought from the 
West Indies in the same ways, though the distance is somewhat 
greater. 

No doubt seeds of numerous species are thus annually carried in 
these ways from New England and Nova Scotia to the Bermudas, 
but of these only a very small fraction would be likely to fall in 
places suitable for their germination, and of those that might ger- 
minate, very few would fled the soil and climate suitable for per- 
manent growth. 8ome might be able to live for several favorable 
seasons, and then be exterminated by a season of unusual drouth, 
just as is the ease with many plants intentionally planted. Very 
few of out northern hard Wood trees and fruit-bearing shrubs will 
grow in Bermuda. 

Although it is probable that fewer seeds are h^^tigbt from the 
West Innies by birds, the climate and other conditions are much 
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more similar ihcre> hence a much greater per cent, of West Indian 
plants would be able to establish themselves. 

Many tropical plants produce large seeds or nuts with such hard 
and impervious shells that they can float in the sea for many weeks, 
or even months, without injury. HccmIs of certain West Indian 
plants cast ashore with seaweeds on the coast of Bermuda, in recent 
times, have been seen to germinate and grow there, as the Soap- 
beiTy Tree {J^apindus mp<marin)^ the Mahoe, etc. Many true sea- 
side plants have seeds of this kind and have thus acquired a verj^ 
wide distribution.* 

Floating decayed dnft-wood, or drifting trees with roots and 
earth adherent, having drifted northward in the Gulf Stream, may 
then have been cast upon the lierrauda shores by the prevailing 
southwest winds, thus bringing seeds, insects in the pupa state, 
reptiles, snails, earthworms, etc. Such cases have occurred in modem 
times. 

Possibly, many minute, light seeds, and some small winged seeds, 
may have been canied as far as Bermuda lu gales of wind, or in 
hurricanes. But plants having downy pappus on the seeds, or With 
regularly winged seeds, were not numerous in the native flora. The 
spores of ferns and mosses can thus be carried long distances by the 
wind, which accounts for their wide distribution. 

Of the 158 species of flowering plants and ferns that appear to 
have been natives, about 115 species inhabit also the coastal regions 
of North America, much the larger part of these being found in 
Florida, but some also occur in New England. Among these the 
Bayborry {Myriva cerifera) is very noticeable in the marshes. Its 
seeds are eaten by many birds, including the yellow-ramped warbler 
and the catbird. 

About 118 of the species are native of the West Indies, and of 
these about 90 species are also found in Florida or adjacent parts of 
North America, but they are probably of West Indian origin. 
About 28 species are West Indian, and not found in Florida, Und 
about the same number are of North American origin and not found 
in the West Indies. 

In the last named group are the Nettle-tree {Cdtie), the Wood- 
bine, and the Poison ivy” (Rhu$ tomkadmdran). The Utter is 
still very common and was mentioned hy the earliest settlers as the 
poison weed.” Governor Butler, in 1619, gave a good description 

* Hemsley (op. oit , p. 48) snumsYatss about 45 speeies of the native Bermuda 
plsate, in his list of those that have snob seeds. 
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of it and its poisonous eflFt^cts. Its needs, wliioh are very hard, are 
eaten by many birds, especially by tho Catbird, and in this way it 
could easily have been carried to Bermuda. About 60 species of 
the native plants have a wide distribution, occurring in the Old 
World as well as in America. 

In tho chapter on geology 1 shall endeavor to show that most of 
the earlier plants and animals of the Pliocene Period were extermi- 
nati^d in Bermuda during the Glacial Period, owing to the distinctly 
colder climate and the frosts that must have prevailed, at that time 
ill winter. Thus most of the plants of the present native flora have 
arrived here since the Glacial Period. The few endemic species, 
and some of the others, probably survived the Glacial Period, 
because they were able to endure the lower temperatures and some 
frost, or because they grew in very sheltered places, like the sinks 
due to fallen caverns. Probably the Flora in the pre-glacial periods 
may have been more tropical than the present one. 


25. — DesirucHne Infects of the Wild Uoge^ Wood RatSy Snatlsy 

SlugSy etc. 

a. — Ejfects of the Wild Hogs. 

Before the settlement of the islands the wild hogs had become 
very abundant. Henry May, in 1594, spoke of their leanness, for 
lack of food, in the winter season, when the cedar and palmetto 
berries were gone. It is probable that those herds of wild bogs had 
even then been on the islands for many years, and that they bad 
eaten up or destroyed nearly all the native, edible, herbaceous plants 
long before the arrival of the settlers. This ivould account for the 
absence or rarity of plants having edible roots or herbage. The 
trees and shrubs having roots that they could eat would also have 
been damaged or exterminated, for wild hogs, when nearly famished, 
will root out and destroy the roots of many trees and shrubs that, at 
other times, they will not disturb."^ 

* In the pins haitsns of North Carolina I have formerly seen, in winter and 
earij spring, Urge areas of pins lands where the lialf*wi1d hogs had dug up the 
roots of the pitch-pines, even of the larger ones, and bad eaten the bark entirely 
ojg ui4ny of tlien;|^^ lools. The ground under the trees looked, in many oases, 
aa il it had been pUngtiad up in every direction, over large areas. The smaller 
trees w«re ottm overthrown and killed, while the larger ones were much 
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It is highly probable that various plants with edible fruits or seeds 
had existed there previously, of which we know nothing ; some of 
them may have been endemic ; the seeds of others may have been 
brought by the birds, like most of those that survived. In fact, the 
migratory birds are more likely to have inttoduoed plants having 
edible berries and hard seeds than any otlnus. 

Possibly a future study of the plant remains buried in the deeper 
peat-bogs may reveal some of the plants that originally grew in the 
islands, but were exterminated by the hogs and wood-rats. 

h. —EffetAe of the Plague of Wood-Bate, 18 . 

The hordes of wood-rats that appeared and overran the islands 
in 1614-1616, just about the time that the wild hogs were exter- 
minated (see ch. 3.*), h), must also have destroyed vast numbers of 
plants and their seeds. The settlers were unable to raise any edible 
crops, at that time, on account of their ravages, bnt the rats, evi- 
dently, did not eat the tobacco crop. 'Ilieir habit of ascending the 
highest trees would have enabled them to destroy tdl the berries of 
the palmetto and cedar, and all other edible wild fruits and seeds, 
lliey may have totally exterminated many plants that had escaped 
the hogs. Probably their hual, very sudden disappearance was due 
to starvation, after they had destroyed all available food, (ijee 
ch. 83, b.) 

It seems probable, therefore, that the remarkably small number of 
indigenous plants, at the time of the early settlements, was owing, to 
a very considerable extent, to the effects of the* hogs and rats. 
Probably, also, part of the native plants that have become very 
localized, as at Walsingham and in the marshes, were among those 
nearly exterminated at that time. 

The subsequent altered conditions of the land, owing to deforest- 
ing, burning, and cultivation, may well have bqen suflieient to prevent 
their subsequent diffusion, and many such species, left in small num- 
bers, may have gradually died out during the subsequent three 
centuries, because of changed conditions. 

Several of those that are still left are apparently on the verge of 
extinction, for they have constantly decreased in their range and 
numbers dnjring the past thirty years, Or ever since they have been 
stndied, and perhaps some of those enumerated above are alteady 
extinct. 

Probably many species of birds, reptile^ insects, snailt, eto., wete 
also extenninated, at the same thoe, by tiie bogs and rats, for both 
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will eagerly devour the egg» and young of birds, inseetH, reptiles, 
and any other animal food that they can find, when food is scarce, 
and they are half-starved. The early writers told of the boldness 
and voracity of the rats in killing chickens, and even entering their 
houses and eating their clothes, showing that they were unable to 
find more natural food and were nearly starved, for they do not 
ordinarily enter houses. 

At such times they probably girdled and killed many trees with 
edible bark, as other rodents are apt to do. 

c. — J^rote of Ij^urious Ineects; Snails and Slugs, 

That large numbers of injurious insects were introduced by the 
settlers, from time to time, is certain. Some of these, like the scale- 
insects, are capable of killing trees and even of exterminating species 
of plants over a limited area like the Bermudas. 

The rapid destruction of the orange and lemon trees by scale- 
insects, in modern times, is a good example of their destructive 
powers. But w^e know too little of the Bermudian insects and the 
effects that they may have produced on various plants, to warrant 
any lengthy discussion of the subject in this place. 

In the chapter on insects, the most important injurious species will 
be discussed, with their habits. So far as known the scale-insects 
have bet»n the most destructive here, especially to the citrus fruit 
trees, figs, etc. (See ch. 37,/) 

Most of the larger slugs and snails have been introduced by man. 
The most injurious of all these is the “spirafli snail” of the Bermu- 
dians {Rumina decotUUa)^ ■which was first introduced accidentally in 
1877, at Mt. Langton, Hamilton, but it has increased prodigiously 
and has now spread all over the Main Island, doing a very great 
amount of damage to die crops. They have here few natural enemies 
to check their rapid increase, though the Tropic-bird has learned to 
eat ibein* {See ch, 3fi.) 

Whether such snails and slugs are capable of exterminating any 
wild and common species of plants may be doubted by many, but they 
are certainly capable of interfering with their growth and changing 
the ratios of various species of plants to each other, and they might 
easily destroy q>ecies, or even some of the more common ones, 
in case the folia|^e riiould be particularly attractive to them for food. 

Domestic animals of vaHous kinds are also important factors in 
altering the natural vegetation by destroying certain species that 
dtey prefer. Goats and sheep are partionlarly destructive, in this 
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way, to shrubs and young trees. Goats have always been kept on 
the islands, but they were, in early times, very apt to die suddenly, 
apparently from eating poisonous plants, including tobacco, so that 
they have never been very numerous. The paucity of vegetation on 
some of the smaller islands, like Goat Island (or Charles Island) is 
probably due mainly to the pasturing of goats on them. “ 


rf. — DeHfructit^e Ejects of Urouthe. 

There can be no doubt but that the unusually severe drouths 
that occasionally occur, even on continental lands, servo to destroy 
vast numbers of native plants that grow in the drier places, and in 
some cases those that live even in bogs and swamps, in case tlmse 
become dried up. On islands of small extent, with a tliin, dry, 
porous soil, drouths are still more disastrous, for there is no great 
reserve of moisture in the soil, and besides this, the less common 
plants are generally localised in but few limited spots, so that if 
these dry up the species is liable to become extinct. Probably this 
has repeatedly occurred at the Bermudas in the past, before their 
settlement, as well as since, and many plants that '•had established 
themselves there for many years may have been exterminated in a 
single exceptionally dry season.* This would affect chiefly the 
plants of the uplands ; those of the bogs and seashores would suffer 
much less. 

The cutting away of the forest trees, thus exposing the light thin 
soils to the biasing sun, undoubtedly increases the destructive effects 
of drouths to a very gl'eat extent. 

^ ^ 

^ During a long and very severe summer drouth, whioh. occurred at Bermuda 
in 1849, it is recorded that a large pari of the cistenui and well# failed, all grass 
and other green herbage disappeared on the bills ; the sage bushes Icwt their 
leaves ; and even the cedars tamed yellow. Many cattle died and numerous 
people were ill with intestinal diseases. (Hurdis.) 

There was scarcely any ram from May 18th to July 8ist. This same drouth 
extended over the northern United States and British America, and in Canada 
vast forest Bres occurred, so that the dense smoke, like a fog, extended all the 
wsy from New Yoric to Bermuda. 

Undoubtedly many localized species of plants might easily be exterminated 
by a drouth like this, even in a much larger and more varied country than Ber* 
nmda, but our lists of plants living there before that time aire too tmperlect to 
deiera^e how many disappeared them 

A prolonged winter drouth ocettmd In 1875, causing great damage to the 
crops and other vegetation. Many of the cisterns failed at that tlmei Copious 
rain came the last of March, otherwise there would soon hhve basn great 
losses. (Jones.) * 
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26. — H^ecta of JJeforeating. 

nie rapidity, extent, and injurious effects of the early deforesting 
of the islands can best be understood by reference to the early 
records of ordinances, laws, proclamations, ainl official letters, and 
from the contemporary narratives that have come down to us. 

llie shipwrecked company of the Sea Adventure first settled down 
near the eastern shore of 8t, OeorgeV Island, and built there the 
larger vessid of cedar. The greater part of the 150 persons lived 
there during most of their stay of nine months, including the whole 
of the winter. As they had only huts of palmetto leaves, they 
d<»ubtless burned large quantities of cedar w'ood for fuel. 

In fact, one writer speaks of the great fires that they kept con- 
tinually burning, probably for signals. They also cut dowm, as 
Strachy says, thousands of paliuettoes for their cabbage-like heads, 
^n which they nminly depended for vegetable fo(»d. Therefore the 
eastern part of St. George’s Island was the first place that was 
denuded of forest trees. Moreover, a large part of the early settlers, 
1612 to 1620 , remained in that vicinity and continued to cut the 
i'edars and palmettoes in the same w^ay. 

In Governor Butler’s Ilistorye,” he mentions that in 1610 the 
Company assigned 400 acres of the ‘‘common lands,” on these same 
bills of St. George’s, for the support of the governor. But ho says 
that even then the land here was of “ no worth at all ” for cultiva- 
tion, and could l:>e used only for pasturing cattle. 

This shows how rapidly the foriMsts had been destroyed here, 
during the first seven years of occupancy, and the marked decrease 
of fertility in the soil. 

It will lie most oonvenieiit to discuss in detail the causes, extent, 
and effects of the deforesting, under the tbret^ principal trees 
involved, because each one has a different history, peculiar to itself. 

tu^The Bermuda Palmetto {Sabal Blackburniana Glasehrook); 

its History, 

Flouiuw 4, 8d, 39, 40; Awn Platb LXIV; Fiouiuo 1. PLAra LXVIII; Fxouas 2 

This very useful tree is one of the few plants that are peculiar to 
the Bermudas.’*' 

* This psimstio is pretty fwUy ilhistrated by Mr. W, B. Hetnsley in the voyage 
of the Challenger, Botany, 1, p. 10, plates vi to ix, 1385. the awamp variety is 
alao figneid in the ** Garden and Forest,” vol. Iv, July, 1891, pp. 302, 807. 

tnAim. Coim. Aoad., Vol. XL 38 Hat, 1902. 
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Althoii|^h much like the Palmetto of the southern Pnitod States, 
it differs in several important partioulara. It ^rrows lar^r ; its fruit 
is larger, more abundant, suceulcnt, and edible ; it is blackish in 
color, and about as large as a large cherry. Sometimes the clusterh 
of berries are four feet long, and contain a large number of berries. 

Full grown palmettoes, oven now, may become fifty feet high, 
with a spreading crown of leaves twenty-live to thirty feet across. 
The larger leaves may have a fan or blade eight feet or more long 
and nearly as wide, supported on a petiole or stem six to ten feet 
long. But most of those now growing are comparatively young, 
and mostly less than twenty feet high. 



Figure 80.— Bermuda Palmetto, moonlight effect. 


Governor Lefroy, in 1877 (Memorials, ii, p. 70, note), said that 
one then growing in the Pembroke Marsh was fifty-three feet high, 
with a clear trunk forty-seven feet high, to the lowest leaves. 

When growing in good soil in open land the trunk is sometimes 
three to four feet in circumference, and usually not more than twenty 
to ^twenty-five feet high, to the leaves. In the marshes it giNiwi^ 
taller and more slender, the circumferenoe seldom being over twenty* 
four to thirty inches. In dry places the trunk is irregular, with 
larger and smaller portions, varying according to the degiee of dry- 
ness of different summers. The rays of the fan-llke leaves run out 
into long, slender, flexible, drooping tips, when fully maturrf 
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In winter, most of the older leaves turn yellow and die, and they 
are often much damap:ed by the violent winds, especially when in 
exposed places, near the shore. It is of slow growth, like many 
other palms. 

The early settlors all cousulered it an exceedingly valuable and 
tiseful tree. Admiral Somers’ party and the early colonists used 
large quantities of the berries for food, in their season. The wild 
hogs fattened upon them, and so did the domesticated hogs that 
were very soon iiitroduced there. Ijarge numbt^rs of the trees were 
cut down, at first, for the soft head or cabbage, which, like that of 
the Cabbage-Palm, is edible and nutritious when boiled. 

A little later the natives learned to make an intoxicating liquor 
called *‘^bibby ” or beeby,” from the fermented sweet sap and pulp 
of the interior, and they cut down large numbers of the l>e8t trees 
for this purpose. 

The leaves, in early times, and for more than sixty years later, 
were extensively used for thatching the roofs and the sides of dwell- 
ings, and of the first churches. At the present time they are still used 
for the manufacture of hats, fans, and baskets, and sometimes for 
braiding various fancy articles. 

When the islands were first settled the Palmetto was very abun- 
dant, according to the earliest writers, and it seems that it grew to 
a much greater sixe than it does at present. 

Cutting the trees down for their heads to cook, and for the sap to 
make bibby,” led to the destruction of most of the larger trees in 
less than thirty years. 

In the narrative [1610) of William Strachy, who was one of 
Admiral Somers’ shipwrecked party, the foUo>ving account of the 
Palmetto appears : Likewise there grow great ston* of Palme 
Trees”; . . , ‘4n growth, fashion, leaves and branches, resembling 
those true Palmes; for the tree is high and straight, sappy and 
spongious, unfirm for any use, no branches but in the uppermost 
part thereof, and in the top grow leaves about the head of it, the 
most inmost part wliereof they call Palmeto, and it is the heart and 
pith of the ssme Trunke, so white and thin, as it will peele off into 
fle^ as smooth and delicate as white Satin, into twentie folds (in 
which a man may write as in paper) whore they spread and fall 
downward about the Tree like an overblown Bose, or Saffron flower 
gathered.” . . . ^^Witb these leaves we thatched our 
Oabbihs, and roasting (he Palndto, or soft top thereof, they had a 
taste lUm tried melons, and being sod they eate like Cabbedges, but 
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no so oflfensively thankfull to the storoacke. Many an anoiont Bur- 
ger was therefore heaved at, and fell not for his place, but for bis 
head.” . . . “ They beare a kind of berry, blaoke and rounde, as 
bigge as a Damson, which about December were ripe and Inoions ; 
being scalded (whilest they are greene) they cate like Bnllases ” 
fbullaces]. 

Silvanns Jourdan, another of Admiral Somers’ company, gave the 
following account: — ‘<And there is a tree called a Palmito tree, 
which hath a very sweet berry, upon which the [ wild] hogs doe 
most fecde ; but our men finding the swectnesse of them, did will- 
ingly share with the hogs for them, they being very pleasant and 
wholesome, which made them earolesse almost of any bread with 
their meate ; which occasioned us to carry in a manner all th#t store 
of flower and meale wee did or could save for Mrginia. The head 
of the Palmito tree is verie good meate, either rawe or sodden, it 
yeeldeth a heade which weigheth almut twentie pound, and is far 
better meate than any cabbidgc.” 

His statement is important, as explaining how it happened that 
with only the limited amount of meal saved from the wreck, they 
Here still, at the end of nine months, able to carry a supply to the 
starving Virginia colonists. 

Admiral Somers stated, in bis Virginia letter of 1610, that the 
allowance of meal in Bermuda was not above a pound and a half a 
week for each man, during the nine months, and the same allowance 
was continued to the Virginia colony, after his arrival there. 

Governor Moore, who had recently arrived on the “Plough,” with 
the 60 original colonists, in 1612, gave mi account of the islands and 
their natural productions which was very good indeed, considering 
that he had been there only about forty days, as he remarked inci- 
dentally. This letter seems to have been sent hack on the return 
voyage of the “Plough,” and front internal evidence, was written 
by Governor Moore, himself. (See p. 547.) He says “ And for the 
Palmito tree, the top of it is a great deale sweeter and wholesomer 
than any oabedge.” . . , “The top of the Palmito tree is in season 
and good all the yeare.” ... “I must needs mention the Palme 
tree once againe, I have found it to goods ; take a hatchet and out 
him, or an augur and bore hhn, and it yeelds a veiy pleasant liquor, 
much like unto your sweete wine; it bears likewise a beny in 
bignes of a prune and in taste much like.” ’ 

The “pleasant liquor” here referred to was the “bibby,” which 
later proved to be a great ourae to the colony, as an intoxicant. A 
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little later, the people were not content with tapping the trees for 
the sap, but cut down the largest ones to extract the entire i)ulp and 
juice from the interior to make this drink, which was at first used 
only as a fermented beverage. It was, however, decidedly intoxica- 
ting and led to much drunkenness and disorder. 



Figure 40 —Palmetto, a, bernes, part of a olnater , 6, section , <*, male flowers , 
ff , parts of a male flower ; ty a stamen After Hemsley 

In J627, a law was passed prohibiting the cutting of the pal- 
niettoes for this manufacture, except by due warrant. But like most 
modern laws against intemperance, this law was not altogether 
efficient, for later the natives even learned how to distill it and 
make an ♦‘aqua-vitae/’ which was a bad kind of strong rum or 
‘♦vino.’’ Complarnts were made at that time that the tallest and 
best palmettoes were being rapidly and recklessly destroyed for this 
use. Another more stringent law' was passed in 1662 against cutting 
the trees for this purpose, and others in 1662, 1606, and 166H. lliis 
liquor Is said to have made men MTildly, madly, and dangerously 
drunk. 

In October, 1662, the Bermuda Ck>mpany ordered the palmettoes 
to be preserved oh the small islands so as to afford leaves for thatch- 
ing the houses, as follows : ♦♦ Pfor preventing tJbe great misohiefe 
that is Hhe to ensue to the plantacon for want of thatch by reason 
of lefling 6# Palmetto Treese in the little Islands, wee have ordered 
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thAt all the Palmetto trees be hendeforth preserved, and that you the 
Governor & Counoell take care and give oomand for planting of 
them in all the little Islands.’’ 

In 1671, another law was passed against persons destroying the 
palmettoes on the small islands ” and thus depriving the inhabitants 
of the means of obtaining the leaves for thatching their houses. 

At the present time, numbers of young palmettoes may be seen 
ooming up, here and there, all over the wooded parts of the larger 
islands, and if protected they may, after many years, become large 
trees, if in good soil, but when the soil is thin and barren they never 
become tall, but grow in the form of a dwarf palmetto, with a trunk 
only a few feet high, or sometimes even without any trunk above 
ground. 

In 1675, it was ordered that some houses thatched with palmetto 
leaves and standing close to the town hall should be shingled to 
diminish the risk from fire. Shortly after this the Company urged 
the general use of shingles for roofing in St. George’s. 

On July 18, 1677, an order is recorded in the Parish Register for 
thatching the Petiibroke church with palmetto leaves, each person to 
bring in eight doaen good leaves” on the 25th of July, or else pay 
1*^ 4**, and this order was made a permanent one for the future, 
whenever the church should need thatching. 

Govenior Butler, in commenting upon the destitution and famine 
in the time of Governor Moore (1614), makes the following remarks: 

The overcleareing of St. George’s Hand, which was the place of 
their residence, by outtiuge downe the palmitoe trees, to have their 
heades for foode, a oheife releife of the people at that time, but such 
a disableinge of the place for tobacco (which is as yet the staple 
commoditie), as that not only to this day but for many ycares to 
come it must needes to feele the weight of that stroke ; neither was 
it possible for the governour to cure or prevent this ill, by any pro- 
hibition, because the belly hath noe eares.” 

Although Governor Butler here refers only to the palmetto, it is 
certain that the cedars had been cut down quite as extensively, if 
not more so, for timber and wood, daring the same years, and the 
effect of cutting down the cedars would have been the greater, for 
it makes the better wind-break, though when young the palmetto is 
also pretty effectual, and it was often mentioned as being used for 
division fences or hedges. The removal of the shade from those 
hills, that are naturally dry, Would have increased tike dryness in 
time of drouth, and this was also a cause of increasing barrenness* 
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b , — The Bermuda Cedar (Jwtiperus liermudiana Linne) ; its 

History, 

Fioukb 41. Plate LX VIII , Fiouns 3 Plate LXXIII. 

When the Bermudas were first visited by Europeans, all the 
islands that had any soil upon them, including most of the smaller 
islets, were thickly covered with the cedar. Even to this day, much 
of the beauty of the landscape depends upon the cedars that still 
densely clothe many of the small islands, adding much to their 



Figure 41.— Bermuda Cedar : brunchlot with young bemes , 5, with larger 

berriee ; <*, a branchlet with male flowers ; d, a berry slightly enlarged. 
After Hemaley. 

apparent height and dae, and contrasting, by their dark gn^en, 
graceful foliage, with the surrounding rocks and water. After these 
small islands are stripped of their cedars, they at once look rough, 
rocky, and barren. 

The poet, Thomas Moore, when he wrote at these islands, in 1804, 
well appreoiatedl this effect of the cedars on the landscape, and espe- 
cially of those that crowned the small islets in St. George’s harbor. 
(See p. 440.) ^ 

This cedar is by far the most abundant and most important of the 
native trees of the Bermudas. It is almost restricted to these islands, 
and until recently was not known from any other locality, for it is 
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diHinct from the Barbadoea Jumi>er, or Cedar, with which it wa« 
formerly coufounded by most writers.* 

In ijfeneral appearance it resembles the Ameiican lied Cedar, It 
l^rows more rapidly and to larger swe, and its wood is very inueb 
harder and heavier, and not so red, Tlie foliage is lighter and more 
bluish or grayish than that of Red Cedai. Its berries are more 
pulpy, with smaller seeds, and are edible. At least they were eaten 
by the early settlers, in times of scarcity, and are still often eaten 
by children. 

They were also valuable, like the palmetto berries, as the natural 
food of the wild hogs, found on the islands by the first settlers, and 
also for the domesticated swine that weie immediately introduced 
They ripened in the fall and, according to Strachy, were all gone 
early in December, two months before the last of the palmetto 
berries. 

The early settlers also learned to make a liquor of them, by steep- 
ing them in water and allowing the decoction to ferment for a fen 
days. The quality of it is not fully descrilMid, but many of the early 
colonists were desperately fond of anything that wogld intoxicate 
them The gum of the cedai was also usimI medicinally. 

The timber was used for building the small vessels in ^bieh 
Henry May and his 8hip\i recked companions escaped to Newfound* 
land in 1004, and also for building the two larger \ essels in which 
Sir Ceorge Somers and his company of one hundred and fifty ship- 
wrecked people sailed to Virginia in 1010, though some oak from 
their wrecked vessel was used for the timbers and some of the planks 
in the larger of thefr two vessels. The timber is very durable. 
Boats built of it have been kept serviceable one hundred years, it is 
claimed. 

The early settlors used the cedar wood extensively for all building 
purposes, including boats and larger vessels, as well as dwellingH, 
and also for fuel and for the shipping boxes or ♦‘chests.” 

In the early years the timber was shipped to England, when full 
cargoes of tobacco, or other commodities, could not be had for the 
return voyages of the “ magazine ships ” sent out by the Bermuda 
Company. The cedar was highly valued at that time in England for 
the manufacture of choice furniture, for mahogany and rosewood 
were then practically unknown. 

Instructions from the company to the governor to cut down and 

♦ About 1885 it was found growing, in a limited district, In the Blue Motm- 
tafna of Jamaica (See Voyage Challenger, Botany, vol i, p 88.) 
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hew “ the bc^st and straightent of the eedars in David’n Inland, ” were 
given in 1615, when other freight wan not available. In 1616 the 
shipment of a cargo entirely of ctuiar in recorded. 

Much cedar timber was also destroyed in Governor Tucker’s time, 
about 1610 to 1618, by burning over large tracts and entire small 
islands to kill the Wood liats, which were then a great pest.* 

Govenior Butler (1619) speaks of Governor Tucker as ** often 
tlreinge of the whole ilands to the huge wast and spoyle of much 
excH»Ilent cedar timber*” Ami yet he says that the rats, in spite of this 
and all other efforts, “ every day multiplied and grew.” He had even 
“ determined once againe to fall upon another gonerall burneiiige of 
the whole ilands, to the extreame discontent of all men, and especially 
of Mr. Lewes, the minister, who openly preached against it, so that 
the govenior could never emlute him afterwards.” 

Fortunately for the inhabitants, the rats all suddenly died just at 
that time (in the winter of 16is-)ii), probably of starvation or a 
pestilence, so that the remaining cedars were sa>ed from burning. 
Governor Butler’s statement indicates, however, that there bad been 
one general burning. In another place he states that the governor 
aud his men had bunied over one of the lirothers Islands, and found 
it full of rats, and therefore ordered the oilier burned, but it was not 
done. The name “Burnt Point,” early applied to the western end 
of St. George’s Island, may refer to one of these burnings, for it was 
thus named on Norwood’s map of The islands were ]>erliaps 

overpopulated, even before by inferior classes of laborers, 

taken from the slums of London and continually sent out by the 
Bermuda Company. Many of these persons were lazy and shiftless, 
and according to Governor Butler, some women were taken from 
Bridewell and some men from the Newgate Prison, f ami others were 
impressed, The good soil is very limited in extent to support any 
considerable number of people by agriculture alone. It was thus 
nearly impossible to immediately build forliftcations and other works, 
as the Company required, and to clear the land and raise so much 
tobacco as was demanded by the Gompany, and at the same time 
raise enough corn and other food-stuflfs for the inhabitants, even in 
the best seasons. Many times there was great scarcity of food, or 
even famine in the winters. Therefore, nearly all the best arable 
land must have been rapidly cleared of trees in the early years. 

* This plague of rats will be disousssd in a later chapter. (Bee ch. 86, b ) 

f This probiMy accounts for an early law, forbidding any one referring to the 
previous bad life of any colonist before leaving England. 
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In 1622 an order (No. 20V) was made by the Company requiring 
the annual storage of a large amount of com, as a public magazine, 
to be used only in times of scarcity, each person to contribute his 
share. 

But the rapid cutting and burning of the cedars soon began to 
alarm the more intelligent governors and planters, because of the 
growing scarcity of good timber, and also because the lack of its 
shelter from the blighting salt winds soon began to bo felt, as inju- 
rious to the plantations. Governor Butler, iu particular, seems to have 
been impressed with this injurious result. Consequently stringent 
laws were soon passed restricting the cutting of cedar and forbid- 
ding its exportation without Special warrant. At first chests or 
boxes of cedar were rouch^sed for the exportation of tobacco and 
various other oommoditiea^ut in 1632 a law was passed prohibiting 
the exportation of “ cedai chests,” whether full or empty, without 
special permission. Probably the lumber of the chests brought a 
good price in London, ay that time, for furniture. These chests were 
made very large and of /thick lumber. C'inally a rule was adopted 
by the Company that /he captain of the magazine ships should not 
receive chests of tobiy6co weighing over 1500 pounds. The price for 
sawing the cedar titmier into planks, which had to be done by band, 
was usually 2* 6^ per foot, in Bennuda, therefore the thicker the 
lumber was made for chests the greater the profit. 

In 1622 the Bermuda Company enacted a series of two hundred 
and twelve “ Orders and Constitutions,” for the better governing 
of the actions <and affaires of the said Company and Plantation” of 
the Summer Islands. These mostly remained in force for at least 
fifty years, with few changes. No. 115 contains the following 
restrictions on cutting timber ♦Hhey shall also have especial care 
of the preservation of timber that no waste be made thereof. And 
in particular that no man presume without the owner’s consent under 
his hand and seals, to cut down young Cedar trees, before they be 
come to their growth, under a grievous penalty to be aslmsaed at the 
descretion of the said Govomour and Conncell. Nmtber shall they 
suffer any Timber, Boards or Plankes to b« transported out of the 
said Hands, without especia]! warrant from the Govemonr and Com- 
pany here.” 

No. 116 reads as follows Care also shall bee taken that all 
sorts of trees, which defend the Hands from Winds and Tempests, 
bee preserved and maintained ; whera decay hath been that young 
Plants be there set and cherished,^ 
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This ordinance showH that at this time the value of the cedar and 
other trees as wind-breaks had be^un to be understood, through 
costly experience, and probably largely through the representations 
of Governor Butler, who had just returned to London. 

At that time the tamarisk, oleander, and other resistant trees had 
not been introduced there. It is uncertain whether the seaside 
grape was native there or introduced later. The cedar and palmetto 
were oertaitily at that time their main reliance for this purjiose, near 
the shores, and also for the division fences or hedges 

In 1632 the governor issued a proclamation against the cutting, 
selling, or exportation of cedar and yellou-wood timber in any form, 
without special warrant. The penalty for each offense was a fine of 
fifty pounds of tobacco, and imprisonment at the governor's 
pleasure.’' (See p. 609.) 

Such stringent prohibitions naturally did not have a tendency to 
cause the planters to plant or preserve young cedars, for they could 
not be sure of having any right to use such timber as they did save. 

In 1659 a law was fiassed allowing chests filled with the commo- 
dities of the islands” to be exported, but prohibiting the exportation 
otherwise, or the building of cedar vessels to be sold away from the 
islands, without special warrant. 

The following is a part of a proclamation issued March 1, 1650, by 
Governor Wm. 8ayle, in regard to the destruction of the cedars: — 

“ To the inhabitants ot the eight Tribes and the Piibliek I^^ands. 
I have received from the Honorable Company a command not to suf- 
fer any Timber to be transported out of the Islands I have prohib- 
ited all men from transporting any Timber either for England or any 
other place ; and I, seeing the great want of Timber in the Islands, 
have thought it my duty to stir up all the Inhabitants of this Island 
to take it into consideration what a miserable state this Island will be 
brought into in a short time, if a speedy course be not taken, for 
lialf the land in the Island hath not wood to serve for fuel, and yet I 
do perceive that few, or none looketli after their own good or after 
generations to come. I now see to the great grief of my heart such 
abundance of Cedar burnt by firing ground even to the destruction 
of the Country, which if men bad public spirits they would not dare 
to do, but by their aoiing they seem to me as if they did desire the 
destmotion of the land ; for if those Cedars which are daily burned 
iMid destroyed through the carelessness of their servants, or their 
own carelessness, not regarding the good of the land, they do daily 
bum md destroy abundance of firewood that might, with little labor, 
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be saved for their own benefit, and the benefit of them that shall 
spring Qp after them, as all good oommonwealth<!i men would do, and 
whereas many do pretend by their lopping off young cedars to pre- 
serve them, they by their negligence, or to save them the labor 
to carry away the bush, they fire it so near the trees, that they do 
burn up the cedars that might by the blessing of God be fit for anj 
use, which the Inhabitants will in a short time stand in need of, even 
to the destruction of the land, if not timely prevented. Those are 
therefore for to will and require every person and persons in the land 
to use their uttermost endeavors for the preservation of all young 
cedars, and to be every year a planting of young cedars for the fenc- 
ing of their grounds, so by that means the fruits of the earth may be 
preserved from blasting ; and as the old timber doth decay, the 
young trees may grow up for the use of the land, that the land may 
not be deserted, for without timber we cannot subsist. Therefore, 
whosoever for the future, shall be found guilty in any of the premises, 
tliey must expoet no favour, but to receive condign punishment 
according to their several demerits. These are desiring all to take 
notice hereof whom it may concern, as they will answer the contrary 
at their uttermost perils.” 

The following are among the General Orders of the Company to 
Governor Ffiorentia Seymer [Seymour], when he was appointed in 
October, 1 662 ; — 

the first place. To prevent the destruction of ^fimber in the 
Islands and the want that is like to ensue thereuppon, wee have 
ordered as foUoweth, 

(1) That no Tenent shall fell any Tree but for necessary repayres. 

(2) That no Timber be felled as aforesaid in any of the Tribes for 
necessary repayres but what shall l>e allowed by the Counoellr of 
tlie same Tribe before it be fallen. 

(3) That the stealing of Timber be provided against by a severe 
punishment of the offender. 

(4) That at oleering of ground no tree shall be lopped but at seven 
foot height and in seasonable time and that no brush wood be burnt 
upon the place where any Treese do grow and are fellen, but be 
used asfewell by the respective Tenents in their bouses. 

(5) That every owner and oheupier of land do niaintaine bis fences 
according to the law in that behalf and that in the fences in an 
busbandlike maner, they plant Cedar, Olive, Ume, Pomegranate, 
Fig, Orange Trees, which will sufficiently supply the want of Timber 
and make the place fitter for growth and defensidile agaiXist windet 
that otherwise proove soe destructive in the place.” 
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In 1071, the Company oom plained that three vessels, not belong- 
ing to them, had been allowed to take away cargoes of oranges, 
packed in some hundreds of boxes made from young cedars, and 
therefore made an order that no one should out cedars less than Si 
inches in diameter, or else forfeit 4() shillings for every tree so felled. 
All persons were also forbidden, at the same time, to consign any 
boxes or casks made of cedar to any person not a member of the 
Company, or to colour ” any such boxes of cedar. 

The condition of the cedars on the islands about 1060-70 may be 
understood from the following documents. The first is {Mirt of a 
remonstrance sent by the Council to the Bermuda Company against an 
atitici(»ated law (adopted subsequently) prohibiting the building of 
any vessels of more than five tons.* After giving weighty arguments 
for the benefits to be derived from building vessels, the remonstrants 
say as follows : But it nia}" be objected : 

fRrst. The Plaiitacon is bare of Timber and some Planters want 
wood to bunio 

2nd1y. If shipping should be built they would have neither timber 
nor plantes for fortification. To the first wee answer that covetious- 
nes was the first cause of the desert, hy ther sale when time served, 
or burning to make roome for Tobacco <fcc. and the remedy for this 
disease did muoli more increase it (videlxt), the Prohibition, flFor who 
would be soc weake to plaiite and jiresorve that which will yield noo 
present profltt neither could enjoy that to dispose of, the which, 
instead of pservation bath caused the destruction of abundance 
of young Cedars and of much good timber, beside the great numlwr 
of good old treese blown downe by winds, which perish and lie rot- 
ting on the ground in many places, soo that of Treese of great 
bigness can scarce be gotten sixe inches of Coopers Timber. More- 
over our late Qovernr bath given good example, if followed wee 
need uot feare want of firewood, or of Timber to build wdth, itor in 
Twentie yeares a plant well preserved may be good building timber.” 

In 1668, the Bermuda Company enacted the law, referred to in 
the previous remonstrance, forbidding the building of vessels larger 
than five tons the Bermudas. But perhaps this was more for the 
purpose of preventing trade with the other colonies than to save the 
cedars, as pretended. At least that seems to have been the way it 
was viewed by the Bermudians, and it was in accord with the 
genera! policy of the Company. This law was enforced, so far as 

* !llhis law continusd in eUset till ths dissolnii<m of the Company in 1684, but 
was not siriotly enfomd. 
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possible, down to J684, when the charter of the Company was with- 
drawn. 

The following record indicates the* value of the cedar wood in 
England^ for furniture, and the stringent rules aflc^inst shipping it :* 

‘‘At a Greneral Court for the Somer Islands Company held in 
Watling Street, London, on Friday the 27th April, 1007.” “Mr. 
Henry Moore a member of the Company, having been an Inhabitant 
in the Islands for 30 years past, and having purchased several shares 
of Land there, some whereof are well timbered, and having thereon 
many cedar trees fallen and upon spoil And never having trans- 
ported for his own or his friends use, any Cedar in all Jus time, 
craves liberty to transport three Ton of such cedar trees only, to 
pleasure friends for kindness received, which is granted.” 

In 1675, the Company enacted another law forbidding the use of 
cedar in any form, as fuel for boiling the f nice of the sugar cane to 
make sugar. This industry was never carried on here except in a 
very small way for local consumption. But much cedar fuel has 
always been used in the kilns for burning lime. 

In spite of all these restrictions, the cedar forests continued to be 
rapidly destroyed, as they must needs be in a place of limited area, 
where there was very little other fuel, or other available timber for 
building, so that before 1700 many of the land owners bad no trees, 
oven for domestic fuel, on their land. 

Moreover, the Bermuda Company were continually demanding the 
planting of more and more land with tobacco and other crops that 
could furnish profits to them, and the forests of cedar had to be 
cleared away to make room for the fields. In many cases the 
planters were accused of killing the young cedars in burning the 
brush. Doubtless this was often done recklessly and without due 
reference to its ultimate effects in rendering the land unproductive 
in exposed situations. But the roots of the cedars extend very far 
in all directions i^n search of good soil, and no cultivated crops can 
be grown very near them on this account, for they rob the soil. 
All the cedars now on the islands are “second growth^ and “third 
growth.” The small forests and groves are mostly i^tuatied on the 
hills, where the soil is thin and not arablo. Ori^nally the cedars 
also grew in the lowlands and s^ramps, where they attained a larger 

* Bctd^tlses it was on aocount of Uis value of the oedsr lumber that the 
“obests’* were gradually inoreased in siee till the captains of the ships oom- 
plained of their great weight. In 1679, a rule was adopted that none thould be 
flipped waifi^ing over 1,600 pounds. 
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ttize* In the letter* of Governor Roger Wood, about 16M3, he ntated 
that he had aent to hi* fingliBh friend* cedar plank* 30 and 32 incheH 
wide and 12 to 13 feet long. These were nawod by hand, and indi- 
catt» trees nnioh larger than any now existing. TiOgs of cedar, five 
feet in diameter, are sometimes found, it is said, in the peat-bogs of 
the islands. One of the oldest cedars on the islands stands in the 
churchyard, b}^ the side of the old abandoned Devonshire church. 
It is about five feet in diameter and much decayed.* Only two 
othei's as large are known. Some of the largest and finest trees on 
the islands are known be about 200 yeai** old. Those by Pem- 
broke churchyard were set out in 1717.t 

Several fine cedars standing in a group near the now Devonshire 
church were preserved from destruction some thirty-five years ago 
by the lion. J. II. Darrel, who bought the land and presented it to 
the parish, with the stipuiation that these cedars should never be cut 
down. He deserves to be held in perpetual memory for this wise 
and generous a<*t. Many other tine cedars also grow in that vicinity. 

Many of the finest cedars along the roadsides and in private 
grounds are not over forty to sixty years old. I was shown many 
tall ones, now from ton to twelve or more inches in diameter, that 
were planted only about forty years ago by the prf*sent proprietors, 
showing the rapidity of their growth in good soil. Indeed, it is said 
that they sometimes make good sized trees in twenty years. 

For more than half a century past, and up to the present time, the 
cedars do not seem to have decreased in number. They may, indeed, 
have increased considerably within the past fifty or sixty years. 
This is due partly to the greater care Jiaken to preserve them in 
many places, especially on government lands, and to the rejdanting 
of them in some places, but probably, in a greater degree, to the 

♦ This tree is well figured in the “ Garden and Forest,” vol, iv, p. 294, 1891. 
A Specimen of a large cedar growing in a marsh Is also figured on p. 295. The 
old Devonshire cedar is alsc» figured in Stark^s Bermuda Gtdde, p. 122, 1897. 
Its age is unknown. 

t The following record appears in the of ih® Pembroke Parish : Be 

it Remembered yt upon th 24 day of Oct. 1717 the double row of cedars was 
planted itmnd Church in, Pembroke Tribe all within the hounds of the 
ohuroh yard, and the 7th of November following ^he rafters were raised upon 
the new uhnreb.*^ 

Many of these trees are said to be still standing, and are of larger size than 
most of the oedars now living. When very old the cedars are often decayed at 
the heart. Tbi^ earUeet settlers complained of the inconvenience of this in ship 
bunding^ 
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maoh greater facility with which lumber and fuel can now be 
obtained from the ITnitod States and Canada, than formerly. 

At present, nearly all the lumber used on the islands is shipped 
from American ports, including the very large amount used for the 
crates in which the onion crop is shipped. 

The decrease ip the cedar timber was one of the causes that led 
gradually to the use of stone for the construction of nearly all the 
dwellings, and even for the barns and outhouses. 

Probably the violence of the occasional hurricanes was another 
important cause that led to the use of more* substantial buildings. 
Moreover, the abundance and cheapness of the limestone, and the 
ease with which it can be worked, by sawing it into square blocks 
with ordinary saws, were also very favorable factors in the change 
from wood to stone dwellings. (Jovemor Butler, in 1620, erected 
the first stone public building for the “Town House,” at St. George’s, 
as an example, as he said, for the people to follow, and thus save the 
cedar trees, but very few other stone houses were built for at least 
eighty years later. 

The Company had ordered a stone house to be built on Long Bird 
Island, in 1623, but as Governor Woodhouse objected to it, he was 
permitted by a letter of March, 1626, to build it of cedar at his 
discretion. 

In 1070 the English government requested information on the con- 
ditions of the Bermuda colony, asking a series of questions. The 
official replies from the Bermuda Company, in 1679, contain much 
information. Among other things it was stated that the houses were 
nearly all of cedar at that tkne. The names of the forts then in use 
were also pven, with the number of guns. Among them were 
King’s Castle and Southampton Fort. 

From 1700 to 1810 shipbuilding and commerce were carried on to 
a considerable extent by the Bermudians,* agriculture having fallen 
into disrepute, owing largely to the social eflfects of Slavery, it is 
said, but the ladk of a good market was also a great drawback. 
Cedar was almost exclusively used for the shipbnading, but it must 
have been obtained chiefly from the young forests that had grown 
on the neglected farm lands of the previous century. 


*TMr oomnwres ww» interrupted (from 17W to 1790, by the French prlva- 
teen, and again in 1812-14 by Amertoan privateem. After 1829 they bad to 
oompete with American vesmk in the West Indian trade, and their acamaema 
declined again. 
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The Yelhw^teood {Xanthoxyhtm aromaticum) ; its History, 

The early liihtorianB often refer to a lar^fe and valuable timber 
tree that they called Yellow-wood.* Its wood was fine^grainedi 
very yellow, and had an aromatic odor. The bark liad a pungent 
taste. 

The earliest and best account of this tree was written in 1912 by 
the anonymous writer, believed to be Ciiovernor Moore. After 
describing the cedar, he says : 

The other sorte we have no name for,** . . . some did think it 
to be Lignum vitae ; but it is not ho ; it is a verie fine woo<l, of 
colour yellowy and it b<»ars a leaf like unto a walnut tree, and the 
riiie [rindj or barke is much like a walnut tree, and the barke, if one 
taste of it will bite one’s tongue, as if it were Ginney Pepper, that 
wood is also very sweet.” 

The Bermuda Company, in their commission to Governor Moore 
(1912), mentioned the Yellow -wood as an unknow^n timber, of which 
they wished him to ship a “ tunn ” for examination. 

This tree seems to have been common and generally distributed 
over the larger islands at the time of thi* early settletnents, but was 
never abundant. It is spoken of as used for lumber, and it was also 
early exported to England, for seveial laws were passed and procla- 
mations issued against exporting it, w ithout permission. 

That Yellowy-wood timber contiiiue<l to be an article of illicit 
traffic appears certain from a proelam.alion issued by Governor Roger 
Wood, Oct. 6, 1092, of which the folhjwdng is an extract ; 

As also the like punisbineut shall be inflicted u])on every such 
p’son or p’soiis as at any time hereafter shall be ap])roved to have 
conveyed aboard any shipp or banpie that shall arrive here (not 
having a sufficient warrant for the same) either trees, juncks ceader 
or yelloxc wood, boards, clefts, chests, [dankes or the like, contrarie to 
the true intent and meaning of this my proclamacon And lastlie I 
doe hereby ordaine and confirme for a law, by and with the consent 
of the whole Oounsell, that what seaman soever that shall hereafter 
arrive here, be he Captain or master or other officer or comon sayler 
that shall roceave and take aboard any eeader or yellous xfiood trees^ 

♦ At present, the nanie Yellow-wood** is applied locally to two very differ- 
eat trees of the genus which are not aromntie nor pungent. They 

belong to the Leguminosee, and are similar to the Locust-trees. One of these 
seems to have been introduced in rather early times ; the other, about seventy- 
five or eighty years ago. 

TaANS. CowH. Acad., Vol. XI. 89 Mar, 1909. 
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jancks^ clefts, timber* boards, chests or plancks more thao what they 
have sufficient order for, shall for every offence in this nature, for- 
feite and pay the some of 50 lbs of tobaco or the full value thereof 
in good commodities, out of every w’oh such forfeiture, the Informer 
of the same shall for his paines and fidelity reooave SiO lbs.” 

Probably it was highly prijsed in Englaml as a cabinet wood, in 
those days, on account of its hardness, fine grain, and peculiar color, 
, and the high price of the wood led to the illicit shipping of it, as in 
the case of the cedar. 

Governor Lefroy, who identified this tree as above named, stated 
that only one tree was then (1876) known to exist on the islands. 
That one was in the Walsingham region, on a hill east of Paynter’s 
Vale, and was about ten inches in diameter. Whether it still exists 
I do pot know. 

He stated that he also found a few seedlings in the same locality, 
but did not succeed in his efforts to transplant them, owing to the 
very long tap-root, nor did he ever find the tree in flower or fruit. 
He supposed that this was the only survivor of the tree in Bermuda. 

So rare a tree should have been carefully protected and saved from 
extinction. But it is evident, from the several Governors’ proclama- 
tions and the early laws passed, that some effort was made to pre- 
serve it. It is a native of the West Indies. 

This true Yellow-wood tree, which has aromatio, pinnate leaves, 
belongs to the Rue family (Rutaccse), and is related to our Prickly 
Ash. 

The YeUm wood Tree and the Legends of Buried Tteamirts. 

In 1690 a royal charter was granted to Thomas Neale, for the 
recovering of treasures which, according to traditions, had been 
buried on Ireland Island and Cooper’s Island by the crews of ship- 
wrecked Spanish vessels, before the Bermudas were settled. In con- 
nection with this project, a number of in^resting and curious depo- 
sitions were taken, in 1695, from several of the aged inhabitants, 
who had, many years before, seen the signs alleged to have been 
erected to indicate the spots where the treasures were buried. Some 
of them stated that about fifty years before they had themselves 
engaged in searching for the treasures. Most of the depositions 
referred to Ireland Island, where it was Said a large amount of gold 
coin had been buried under the sand and beneath the ship’s hatches. 

Ik nearly all of the depositions, relating to both localities, a 
Tellow-wood tree is said to have been found with an inscribed brass 
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plate and a oroas nailed to it. It is a great pity that these tablets 
were not preserved. Probably the inscriptions were in Latin or 
Spanish^ or both^ which could not then be translated by the finders. 
They might have given valuable information as to the early dis* 
covery of the islands and of unrecorded shipwrecks there. As the 
marks and tablets were described as nearly identical at both ends of 
the islands, they were probably placed by the same party. Had 
they l>een attached to the trees when the islands were first discovered, 
over a huinlred years earlier, they would have been overgrown by 
the wood or destroyed by the weather, fpr the saltness of the air 
would soon corrode brass so as to render the inscriptions illegible. 
Very likely they had been placed on the trees not long before 1000. 

That such marked Yellow- wood trees did actuall}^ exist there, up 
to about lo.'io or 1040, cannot be doubted, from the abundant testi- 
mony of the witnesses. 

Some of the depositions were made by men prominent in the 
colony, including Richard Stafford, ex chief judge ; William Keel- 
ing and William Seymour, justices of the peace ; Capt. Jonathan 
Stoakes, and several others. 

The inscribed brass tablets on the trees were, however, more 
likely to have been memorial tablets, recounting the adventures of 
the party and claiming the ownership of the islands by right of dis- 
covery, Such notices wore commonly erected on newly discovered 
islands in those days. Possibly these tablets were left by the 
Spanish crew of the Bonaventura, wrecked with Henry May, in 
1693, or by a French crew, known to have been wrecked there a 
number of years earlier. But there w’ere, no doubt, many other 
Bermuda wrecks, not recorded in history. 

Governor Gates, when his party left Bermuda in 1610, caused a 
similar engraved memorial tablet, made of copper, to be nailed to a 
“ migbtie cedar ” at St. George’s, with a cross, and the effigy of the 
king of England, in the shape of a coin. This tablet gave the main 
facts of the shipwreck and escape, with the dates and the names of 
the commanders. It was inscribed both in English and in Latin, 
and the cross was made of some of the oak timber of the ship. 
(See p, 542«) « 

For our immediate purpose, these depositions are of interest as 
showing that at about 1650 large Yellow- wood trees grew both on 
Ireland Island and Oooperis Island. Moreover, the great density of 
the wood is shown by the testimony. Two of the deponents stated 
that the marked large Yellow-wood tree on Cooperis Island was out 
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down by a Captain IJeymour, about 1040. TIuh waa done, according 
to Joseph Wing of Ooo|>er*s Island, for the purpose of shipping the 
trunk, with its tablet attached, to the I^ondon Company, and prob- 
ably by their orders. But in towing the trunk out to the ship, 
behind a boat, the rope broke and it wont to the bottom, from 
whence it could not be raised without more trouble and expense 
than was thought warranted. They state<l, also, that this tiw trunk 
could be seen upon the bottom for many jeais afterwards. Thesis 
depositions confirm Governor Moore’s statement, in 1612, that the 
wood was very hard and Ijeavj, and bad boon mistaken for Itgnum- 
intce. 

In several of the depositions it was stated that a cross had boon 
found in the early days nailed to a tree trunk on CVoss Island, a 
small island close to the oast side of Ireland Island.* This island w’as 
named Cross Island on Norwood’s map of KUJa, hut it ivas named 
Sober Island on the Admiralty chart, and it is tiow called Magazine 
Island. ITie oio'^s stood with one of its arms pointing to Spanish 
Point and the other to the marked Yellow'-wood tree on Ireland 
Island, where they also found three stone monumentK, eiielosiug a 
triangular space, supposed b}" them to ii»dieate the spot where the 
gold was buried, according to several depositions. 

But the natives were so superstitious at that time, and so afraid of 
the ghosts and demons that wwe supposed to guard ill-gotUm 
Spanish treasures, that no careful search senuns to have been made, 
nor is thei'e any record of treasures recovered there, except a few 
small lots of coin and some silver spoons. 

This cross, the stone monuments, and labelled trees were believe<l 
to confirm a tradition of buried treasures, said to have been derived 
from two different persons, who had been told hyoid Spanish sailors, 
in foreign ports, that they had belonged to the shipwrecked crew" of 
the Spanish vessel and had helped to bury the treasure under the 
vessel’s hatches, and to erect the cross and signs by which to find it 
again. According to one of these accounts, the vessel was that of 
one Juan Bermudez, but not necessarily that of the one who dis- 
covered the islands, for the name ww a very common one in Spain 
at that time, like John Smith in England. 

e Am this cross was of wood and in a very exposed place, it Is not probable 
that it could have been put there many years before the settlement ; otherwise 
it wodld have decayed. One of the deponents stated that be bad eean the tree 
trunk to which it was fastened, stiH standing, about 1650. 
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In tho depositioTiB, the llev. Sampf^oii Bond,* a clergyman who 
arrived in Bermuda in 1003, and lived there up to 1089, or later, 
was ►aid to have l)een one of the persons to whom these Spanish 
stories had been told, while he was a prisoner of war at Groinc, 
According to the tradition, the shipwrecked crew, after burying 
their treasure, built a vessel of cedar at Hpanish Point, in which they 
escaped. But the traditions do not suggest any reasons why they 
shr)uld not have taken their treasures with them, if they had any to 
take. Whether the name of “Spanish Point'’ was derived from 
this tradition T do not know, but it is not unlikely. This name 
aj)peared on Norwood’s map of 1922 Cross Island was evidently 
thus named from the cross found there. 

Possibly such treaHur<‘H may have been buried temporarily by the 
officers for safe keeping, while the vessel was buihling, and then 
oarrie<l away, though it might have been purposely left by dishonest 
officei*s who hoped to return for it later, on their own account. 

As Ireland Islandf was pretty much all dug up and its sui*face 
entirely altered many years ago, in building the navy yard and other 
public works there, buried treasures, if any existed at that time, 
might have been found bj^ those engaged in that work. If so, there 
is no record of it, so far as appears. On the other hand, low places 
were filled up t/O level the land, so that anything buried in hollows 
would not have been found. Had treasures been buried, as im- 
agined, it does not follow that one of the arras of the cross w^ould 
point to the spot, nor that it would have been put in a marked 
triangle. That would have been too simple a device for the cunning 
Spaniards to use. Such marks might have been intended only for 
the identification of the particular Yellowy-wood tree, selected as a 
landmark, for some special ]»urpose, in case the tree itself should be 
destroyed, or not be easily distinguishable from otbers.J 

• The Bev. Sampson Bond was banished from Bermuda in 1670, but was rein- 
stated by the I^nduu Company and allowed to return in 1672. The vessel in 
whioh be took passage seems to have been the one captured by the Dutch, when 
the prisoners were taken to “ Groine/* a Spanish town. He arrived in Bermuda, 
via New England, in 1674. He was preaching in 16&9, and perhaps later, 

f I have found no historical reason for the name of Ireland Island. It may 
perhaps have been so called from its green verdure, and its position, across the 
channel from the early settlement at Spanish Point and that vicinity. It was 
sometimes called Long Point, in early times. It could not well have been named 
from its Inhabitants, because Irishmen were generally banished at once from 
the Islands, by the early settlers. 

% The locality of buried treasures, for instance, might have been privately 
recorded by means of a line laid out by compass, running a certain number of 
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The old depofiitione are interesting as showing the superstitions 
still held at that time, even by intelligent and more or less educated 
men* 

Some of the deponents, including ex- J udgo Stafford, swore that 

Fire-drakes ” had been seen to fly over that portion of Ireland 
Island where the treasure was buried. Mr. John Hurt swore that he 
had himself sundry times seen the “ Fire-drakes rise out of the said 
place or ground and assend the airo towards Ireland, by which scim- 
tomes or marks this deponent supposes a great shipp or Spaniard to 
be cast away or lost right off from this Cooper’s Island.” The fire- 
drakes (fire-dragons) that they referred to were probably shooting 
stars or meteorites, for that was a common designation of the latter, 
at that time. 

Others testified that astrologers” (clairvoyants as they would now 
be called) and dealers in the ^‘dark arts” had been there from New 
England and other countries to look for the treasure. Ex- Judge 
Stafford swore that when a young man he had been induced to go, 
with several others, in company with a mysterious foreign treasure 
finder, to look for the buried treasure, and that the said searcher 
showed them a curious white stone by means of which he expected 
to find the gold, and said he had found treasures in New England 
by its use. But Governor Haydon (leco-lOftO) beard of their trip 
and ordered them to return, for he and his council deemed it unlaw- 
ful ‘‘to find treasures in that way.” He probably considered it prac- 
ticing the “ dark arts.” It must be remembered that at about that 
time and for some years previously (1052-1672) there were many 
prosecutions for witchcraft on the islands, and that at least four 
women and one man were executed for that crime by burning or 
hanging, and that the ordeal by water and the pricking of moles 
were regularly used at that time to detect witches* 

One deponent swore that he and others had seen the apparition of 
ghostly ships sailing swiftly about Cross Island, without wind (like 

yards or paces, iu some definite direction from snoU a marked tree. The cap- 
tain alone may have known the exact distance and dilution. In such a case, 
amid luxuriant vegetation, it wutild be hard for any one else to find the spot, 
without these data, especially a few years later, even by a vigorous and pro- 
longed search, which we have no reason to think ever took place, 

Bnt the selection and marking of these partioular trees may have been for 
other purposes, quite apart from burying treasures. Still H is not impossible 
that raluables were actually buried in tbeir vicinity and never yet found. The 
location of this partioular marked TeUow-wood tree on treland Island waa prob- 
ably near the present site of the market. 
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the Flying Datchman)^ where no real ships could sail for the sballow- 
Bess of the water. 

Others swore that when they tried to go to Ireland Island in boats 
to look for treasure they always encountered adverse winds and 
squalls, so that they could not land. Even the half-wild hogs were 
accused of being in league with the demons to drive intruders away. 
One testified that when he tried to dig there he was ‘‘ possest with a 
panick ffeare, unwilling to make any flurthcr prograce in serching 
or digging.” This was very likely the case with others who were 
less frank in their testimony. 

One party were convinced that they would be struck blind, tem- 
porarily, in case they should find the treasure, and so quit digging, 
saying “they w’ould not trust the Devil with their eyesight,” even 
temporarily. 

Some of these deponents also repeated the tradition that the two 
S}»anish ships that were attacked and driven off from Castle Island 
by Governor Moore, in 16):?, Ua<l come here to find and take away 
the buried treasures. 

Govenier Butler, himself, in 16 JO, alluded to these legends of 
bttried treasures, and to these ships as possibly coming to seek it, 
but he said there had been “divers greedy searches ” for it even 
before then. 

He, however, thought that there was evidence that Spaniards had 
been here : “Witness© certaine crosses left erected upon rocks and 
promontories.* Some }>e©oes of their coyne found scattered under 
trees, and the like signs of their being here. Upon which grounds, 
joyned with some intelligences (as theysaye) out of Spayne itselfe, a 
report bath bin raysed of a great treasure, that should be hidd 
therabouts, which hath caused divers greedy searches ; which all of 
them hitherto have proved vaiue and efiPeot-lesse.” 

Some of the depositions of 1693, which are of certain historical 
value, are as follows : — 

“ The Deposition of Mr. John Keeling of Somerset, Tribe^ aged 
71 yearSy being mcome saith /—That about ffifty years since this 

* Possibly one of the orosses thst he here refers to was the one sonlptnred 
on the “Spanish Hock/* with the date 164B still legible, but he may also refer 
to the wooden one on Cross Island, whiob ooald hardly have lasted more than 
thirty or forty years, in that situation. 

As Governor Butler understood the Spanish language, and probably Latin 
also, it is singular that he did not translate and record the insorlptloxis on the 
“brass tablets,** bad they been known to him. Probably they were discovered 
after he left the islands. 
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dopotii, was ashore upon the Island of Ireland, with one Captn» 
Dickinson,'** deceased, and flEound there three hea])H of stones in a try- 
angle and a yellow wood tree, on which Has severall letters or 
names, the discovery thereof much reffn*sht tli© memory of this 
depont. of what he had often heard his father and other antient men 
of these Islands say, viz. that there was siicli marks and signes 
left by some Spaniards belonging to a great ship cast away there- 
abouts, being riclily loaden, and had there put on short* and buried a 
great part of their treasure and covered it h ith their ships hatches, 
which putt this depont. with some others upon serch and digging 
upon Cross Island, neare Ireland At tlie same time this depont. 
was possest with a panick flPeare, unwilling to make any ffurther 
prograce in serching or digging 

This depont. ffurther sayth that the three heapes of stones and 
yellow wood tree were directly opposite to (Voss Island and that he 
saw the stump of the tree, on which was the cross, one hand thereof 
pointing to Spanish Point, the other hand directly to the three 
heapes of stones and yellow^ wood tree, as this depont. hath been 
credibly imformed. 

This depont ffurther sayth that hath often heard his ffather 
say that there w^as a Spanish ship came to ffetch the money lef^ oh 
these Islands, but on their approach to ye Castle harbour mett with 
a shott from thence discharged by the then Governor, which soe 
astonished them, (finding the Island to be inhabited, that they dis- 
pared of pursueing what they came forf 

John KsBtiNa.’’ 

‘‘Swonie this 2'7th day of November, 1693. Before his Excel- 
lency the Governor, John Gopdabd.” 

“ The Bepoeition of Capta, Samndt Brangman^ Commandr of 
one of their Motiea. fforte called Southampton ffort here in these 
Islands^ who deposeth and sayth 

‘^That since his childhood this depont. hath ever heard much dis- 
course of great treasure hid in the Island called Cooper’s Island and 
that three yellow wood trees wch stood in a tryangle, upon one of 
which was a brass plate and cross thereon & upon the other two 

♦ Probably Francis Dickenson, Capt. ot militia in Southampton parish, 
1676-86. 

t This is, apparently, an indapendsnt and direct traditional account o£ this 
ocanrrsnos, narrated by Governor Butler, in 1610, but not published at the time 
of these depositions, except in Oapt. Smith’s history, which was probrfily 
then unknown in Bermuda The father may have been a withess of the attack. 
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yellow wood trees were severall names or letters putt thereon, and 
that the tree the cross and brass plate was upon was cute dowiio 
about ffifty ye^rs since, as this depont. is informed. And this 
depont. ffurther sayth hee hath seen the same tree under water 
within these few yeares and can goe to the said tiee at any time, 
and this depont. £Further sayth that the ]>lace where these trees 
stood has alwayes been called by the name off Krasseti Valley from 
ye several inarkes of brass sett and left there by the Spaniards, and 
this depont. further sayth that lie hath often heard the snccessour 
of one Mr. Charter* say that the said Carter had found a considerable 
quantity of Ainbergreese on the Cooper’s Island, and he the sd. 
(^arter carried the said Arnbergreecc for Rngland and presented 
the Company or JVopriets. of Bermuda, with a good part tliereof, 
upon w^hioh the said (/ompany would have settled upon the said 
Carter a certaine Island in Bemiuda called Davids Island, but tbe 
said ('arter rather asked of them the Island called Cooper’s Island 
for that he beleeve<l he might discover much treasure there hid, 
which Cooper’s Island was conferred on him & the Island called 
Davids Island by him refused, though twenty times the intrinsick 
valine. Hamuki. Bkangman.” 

^‘Swornc this 27th of Novembr. 109.1, before his Excellency the 
Governor, John GonPARo.” 

There is also, a deposition by Mr. Joseph Ming, a grandson of 
Christopher Carter, which is ])racaically identical in parts with that 
of Capt. Braiigman. Mr. Ming was then (109.i) still living on 
Cooper’s Island. It is iiohsible that the ambergris referred to as 
found by Mr. Charter and taken to London, may liave pertained to the 
original large mass, found in lOlO. There was evidently some inter- 
esting secret history, connected with this transaction, which probably 
will never be known, for (governor Butler intimated that the land 
was given by the Company “in gift for three lives,” to Mr. Carter, 
who had begun “to undertake some dangerous courses,” by the 
advioe of others. At a later ptuiod, however, Coojier’s Island w’^as 
considered as public lauds, though a “royal lease” to Carter is men- 
tioned, and also a deed in 1(527 of the property rights to Capt. 
Folgate, by the heirs of Carter, soon after his death. (See p. 540.) 

* This was Christopher Carter, one of the three men of Sir Geo. Somers^ 
party, who remaliied on the islands fot two years pridr to the settle- 

ment. (See pp. 517, 546, and note to next deposition.) 
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** The BqfkoeUton of Mr. Joeeph Ming of Cooper^s leland^ being 
the eouth eaeit point of the leland of Bertirnda^ who depoeeth and 
eayth:^^ ^‘That there hath been ever ainoo his time a.great disoourae 
in theae lalanda^ by the antient Inhabitanta, that a great treasure 
hath been hid in this said Coopers Island and likewise that the marks 
and signe of it were three yallow wood trees, that stood tryangular, 
upon one of w^oh was a plate of brass nailed, and on the other were 
severall names or letters outt thereon, and that this depont with some 
others to his assistance did about two years since endeavour to dis* , 
cover this treasure by digging in a peece of ground lying in the 
center of this tryangle of trees, for five or six dayes, but mett with 
noe succeas therein, soe grew soe tired and left off, not being able 
nor willing to beatowe any longer time or ])aino8, therein, although 
the ground was very easye to digg, and that the place they digged 
was foure or five yards square. And this depont further sayth that 
by the report of old standers on this Island about fifty yeares since, 
one Capt. Seymour did cutt down one of the three trees aforesaid, 
on which was the plate and cross, which was designed by the said 
Capt’n Seymour to be sent home for England, to the proprietors of 
these Islands, which tree was carryed to the water side and fastened 
with a rope to a boate and towing it away the rope broke and the 
tree sunke immediately and could not be recovered without too 
much trouble and eliargc, ahd still remaines where it sunke, and hath 
been often seen by several! persons (and this depont hath seen the 
said tree within four or five years). And this depont fuither sayth 
that his grandfather had an extraordinary cjotifidenoe of finding 
great treasures here from the satisfacon of the tradition and markes 
here found, upon which about sixty yeares since this deponts grand- 
father^ went for England and made his application to the proprie- 
tors to purchase this said Coopers Island and carried with him a 
considerable quantity of Ambergrecco and presented the proprietors 
with a good part thereof,! upon which the proprietors c^ered him 

* His grandfather waa Ohristopher Carter. 

t Governor Butler, about 1624, gave an account of this translMition which is 
quite different, as follows . 

**He [OarterJ at his time by infinite importonitie, In reoompence thereof, 
received of the Company in gift for three lives (who found that he began to 
undertake some dangerous courses, by the counsell of some wiser than blmselfe) 
a small Hand called Coopers ; but with such cuninge conditions, one whereof 
was to kaepe continually a certaiue number of resident men upon it, to be upon 
all occasions at the service W Pembroke Fort, which stands ther (the forte with 
the appurtenances being neverthelesse excepted from him) as let the world 
knows, bothe how well they conld lays about for themselviMi, and with what a 
foole they had then to deale wlthall.** 
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Davids Island in lieu of his pesent which consists of tenn times 
more land and intrinsiok vallue then this Coopers Island, which he 
rather chose than the said Davids Island for the hopes he had as 
aforesaid, and likewise oblidged himselfe to the proprietors to man* 
taine seven men continually at his owne charge towards manning the 
forts of the said Islands. 

Joseph Ming.” 

The Depositiona of Mr, John Hurt^ aenior^ of Tucker^a Town^ 
an antient inhabitant of iheae lalauda^ who depoaeth and aaith 

That there was upon Cooper’s Island a yellow wood tree upon 
which was nayled a (sopper plate with a cross engraven upon it, with 
an inscription underneath, alsoe a great cedar tree oposite to it, upon 
which was engraven or carved many lottrs. Tryangle to them was 
a great heape of stones round about a Spanish jarr buried in the 
middle thereof, and on the middle of these tryangles was a leavett 
or plain piece of ground, which would never bare anything planted 
or sown thereon, though many tryalls have been made time after 
time in vainc, until! the said yellow wood tree were cult downe, 
after which itt became as ffertill as any other ground. 

And this dejiont. ffurthor sayth there was a person here accounted 
an expert astrologer, by name Ffrancis Jones, who informed one 
Mr. Ffarmer, a man of good repute here in these Islands, that in his 
opinion there w as a great treasure hid in said Coopers Islands, which 
said Ffarmer did inforrae this depont. that the way to ffind it was by 
stretching or running a line in this tryangle, and thib depont. 
ffurther sayth that hee with sundry others dugg downe ffour ifoote 
under ground and ffound the under part to be like marll or rook. 

And this depont. ffurther sayth that he has sundry times scene 
fire drakes rise out of the said place or ground, and assend the aire 
towards Ireland, by wdiich soimtomes or marks this dpont. supposes 
a great rich shipp or Spaniard to be cast away or lost right off from 
this Cooper’s Island and that the people or Spaniards belonging to 
the said shipp gott on shore and buried some w^ealth in the tryangle 
or bare place aforesad.” .... 

The mark of John Huht, senr. 

d , — Other Natiee Treea and Shruba partially deatroyed. 

Governor Moore, in 1612, stated that there were but four timber 
trees” on the Islands. Besides the Cedar and Yellow- wood there 
was a thirds which he says ww similar to tbe Yellow-wood (perhaps 
only in quality), but its wood was white. 
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This tree haa not been identified satisfactorily. It may have been 
a tree now entirely extinct. The fourth, which ho described as 
like Lignnm-vitap, is now unknown. Posaibly it was the black man- 
grove. 

The native Wild Olive, {ForestUra poru/osft Poir.) 

This is now a rare native shrub, which was probably common 
originally. In recent years it has been found in Bermuda only at 
Walsingham and on Boaz Island, but it occurs also in Florida, Texas, 
and the West Indies. 

It has been thought hy some that it was the wild olive ” of the 
early settlers, but without any sudicient evidence, as I have stated, 
in discussing the true olive. 

It was, luidoubtedly, much more generally distributed when the 
islands were first settled, and has been nearly exterminated by the 
clearing of the lands. 

The leaves are thick, 2-4 inches long, lanceolate or elliptical, entire, 
blunt, wedge-shaped at base, usually shining above, dotted below. 
Flowers small, 4-parted, apetidous, in small racemes. Berries one- 
seedcd and one-sided, elliptical, one-third of an inch long, or nearly 
as long as the pedicel, covered with a bloom. 

Olive-wood Bark. (Elwodendron xylonarpnm Del.) 

A rare small tree, now found only in the Walsingham woods. Ip 
the early days of Bermuda this native tree was cut down for tanning 
purposes, on account of its astringent bark. 

Later, the cutting of it was restricted by law, but it has now 
become nearly extinct. From the early records, it is not easy to 
ascertain whether the laws restricting the cutting of “ Barke ’’ for 
tanning purposes applied to this or to the Button-wood Tree, for 
both were used for tanning and both seemed to have been called 

barke.” It is also native in the West Indies. 

The leaves are thick or leathery, 2 inches long, oblong or obovate, 
iubentire, tapering to the short petiole. Flowers small, in short, 
axillary cymes; petals and stamens five ; berry largo ovoid. 

The Button- wood Tree; Sea Mulberry; Barke; Zaragoza Mat^grove. 

(CoHocarpVB erectm Linne.) 

This native tree, if correctly identified, was considered valuable 
l^y the early settlers, because it proved to l>e the one most suitable 
for the tanning of leather.^ 

♦ Tanning leather is referred to as a trade In and the 

iannem were complained of for doing had work. Therefore the Cfoonoil ordered 
inspeotora appointed for viewing the leather. 
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In 1670 complaint waH ma<]e that not only natives, but strangern, 
were in the habit of cutting down the trees and e^eii digging up the 
roots for this purpose, thus threatening its extermination. 

Therefore a law was passed prohibiting digging up the roots and 
requiring that a stump at least two feet high should be left in every 
ease (doubtless for sjirouting). The penalty was a fine (ff 10 shillings 
for every root destroyed. 

In a proclamation by the goxernor, 1670, the use of the Button- 
wood Tree for fuel was jirohibited. 

At present, this is called Button-tree, and sometimes Bark/’ and 
‘‘Alder.” (to^ernor Lefroy thought it identical w’ith the Button- 
W’ood Tree of the eaily selllers. It is common, near the shores in 
many places. It is also found in Florida, lira^il, and the West 
Indies; also on the coast of Africa 

A cornbretaceuus tree, A^ith lanceolate or elliptical, alternate leaves, 
often downy at base. Flow'ers in small, round pedunculate heads, 
small, apetalons, calyx tub€>i not longer than the ovary; limb five- 
lobed ; stamens five or six, Aclieiiia imbncaied, scale-like, rounded, 
concave and keeled abote, coinev bc‘low. 

Mangrove. {Rkizophont L) 

Pr-ATB LXVni FiorttR 3 Plate LXXIV Fioire 1 

The true mangrove format dense thickets in the upper parts of 
many shalloM’ bays and coven, but they appear to be much less 
extensive than formerly, in most eases. Probably the more accessi- 
ble trees have been cut for fuel. 

These trees are profusely branehed, with tliick evergreen foliage ; 
they mostly grow lo to 2o feet high, and oftem stand in sea water 
two or three feet deep, sending down a profusion of large lerial 
roots, from the lower branches, and from the lov^ cr part of the trunk. 
These serve to entangle floating leaves, bi*anehe8, seaweeds, and mud, 
and afford shelter to the handsome and active mangrove crabs, 
which burrow their holes among the roots, and ascend the trees with 
groat agility when pursued, ^)everal species of marine mollusks 
attach themselves to these a?rial or half submerged roots, including 
the bivalve, Perna^ and fwjveral spiral shells, such as LiUorina^ etc. 

One of the largest mangrove swamps is at the upper end of 
Hungry Bay; others bo seen at Mangrove Bay ; Spanish Point ; 
Tucker’s Town lagoon ; Walsingbam Itey, etc. 

This tree is here smaller and far less luxuriant than on the coasts 
of Florida and Central America, where it forms vast seaside 
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morasBes. The seeds will germinate while floating at the surface of 
the sea-water, with other debris, and sending long roots down to the 
bottom they soon anchor themselves, even when the water is two or 
three feet deep. It extends through the West Indies, and to Brasil ; 
also to West Africa and the Pacific Islands. 

# 

Black Mangrove ; Olive Mangrove ; Black Jack. {Avicenna nitida 
Jacq.) 

Plats LXXIV Figuse 1 

This is a very common, thickly branched, evergreen tree of the 
Verbena family, with dark green, thick, entire, glossy leaves. Flowers 
small, white, in clusters. Fruit leathery ; one-seeded. 

In size and general appearance it resembles the true mangrove, 
and grows associated with it, in the borders of salt swamps and 
ponds and on marshy shores, often standing in the edge of the salt 
water; sometimes it grows m comparatively dry surface soil, but 
close to the shore. It usually sends up from its roots a multitude of 
slender, leafless, upright shoots, when it grows in the water. These 
serve to entangle mud, dead leaves, seaweeds, etc , to enrich the soil. 
It has no descending teiial roots, like those of the true Mangrove. 
The wood is very dark, hence the common names. It is found from 
Florida to Mexico and Brazil, and throughout the W, Indies ; also 
on the coast of West Africa. 

27. — I^Uroduction of Useful Plants and Injurious Weeds. 

It has been shown in a former chapter (p. 572) that the native 
flora contained scarcely any plants that could furnish human food, 
except the palmetto, which yielded the nutritious cabbage-like tops 
and edible berries ; the cedar, whose berries were astringent, but 
were eaten in times of scarcity ; the prickly pears, whose fruit is 
nutritious, but not very palatable ; the wild mulberry ; and a few 
other small berries. But there were no edible roots, nor cereals. 

Therefore it was necessary to at once introduce and cultivate 
edible plants, in order to avoid the risk of famine, for the early com- 
munication with England and Virginia was slow and precarious. 

a.-^Jtntroduetions of Usrful JHants from England^ hy 

Seeds and OuMngi. 

There is no evidence that any of the seeds that were planted by 
Sir George Somers in 1009 (see p. 543) came to anything. But the 
three pioneer men left on the ielands from 1610 to 1612 had suocesi* 
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fully oultivated come (maize), pumpkinn, melons, beans, peas, 
tobacco, and other jj^rden vegetables not recorded. (See p. 545.) 

The first party of settlers, according to Hughes and Governor 
Moore, succeeded in raising a good crop from the seeds that they 
planted, although they arrived in July. Probably they had the 
benefit of the experience of the three pioneers, and were favored 
with a wet summer. Moore stated that the first settlers planted at 
that time four score and one ” kinds of seeds, but only a few were 
named by him, among which were the melon and cucumber. Their 
next crop was nearly a failure, according to Hughes (see p. 549), aud 
probably many kinds of plants, that they tried, died out at once. 

Probably parsnips, radishes, carrots, turnips, beets, lettuce, and 
the English artichoke were introduced at this time, if not by the 
pioneers in 1610 ; the first two were mentioned as abundant, by 
Governor Butler, in 1619, and Capt. Smith mentioned the artichoke 
in 1624. 

American potatoes, which had then been known in England for 
only about sixteen years, were sent over by the Company in 1613 
and planted. They increased rapidly, but through carelessness were 
nearly lost again soon after, but the supply was replenished from 
two stray tubers, accidentally found. From these they soon obtained 
a large increase. A shipment of 20,000 lbs. of potatoes to Vir- 
ginia, which is recorded even in 1620, well illustrates their rapid 
increase. 

Indian com, first raised in 1010, was at first, and for many years 
after, the principal article of vegetable food, though sweet potatoes, 
common potatoes, and pumpkins were largely used. 

In the Commission of Governor Tucker, February, 1616, reference 
is made to the^ various seeds that were sent out, at that time, with 
directions for planting tliem and caring for the young plants. 
Among the plants then sent were gra^ie vines and vine cuttings, 
with directions to plant new cuttings every year, the seeds of anise, 
cummin, sweet fennel, sweet marjorum, basil, onions, mulberry, 
onmges, lemons, and citrons. 

Governor Tucker was described as a good gardener, and doubtless 
he planted and reared all these species, though most of them never 
became of any commercial importance, as the Company hoped they 
would. 

The oranges, lemons, and grapes seem to have succeeded best, for 
seven years later, in 1623, a law was passed imposing penalties on 
those who should steal oranges, lemons, grapes, and other fruits. 



624 


4. JE VerriU — The Bermuda Islands, 


There is no evidence that the Bermuda Company ever sent out 
the seeds of anj' merely ornamental plants or flowers, or of any 
shade or forest trees. Their efforts were wholly utilitarian, and 
especially for commercial purposes, 

b , — Useful PlanH bromjht from the Bahamas^ 1616^35, 

In 1016 a small vessel, the “Edwin,” was sent to the Bahamas to 
obtain useful plants, fruit trees, and seeds. Doubtless slaves uere 
also to be obtained, if possible. Her return, hi the time of Governor 
Tucker, is thus recorded, in 1024, by (Captain John Smith : 

“Within a weeke after returned the Edwin from the West Indies, 
furnished with fiffjyis, pyiies [pine-apples], sugar canes, ^dantaines, 
papaues fpapaws], and divers other plants, which were pre**ently 
replanted, and since increased into greater numbers, also an Indian 
and a Negar, and so much ligna vita^ as defrayed all the charges.” 
. . . “The Governor thus busied amongst his plants, making hedges 
of Fig trees, and Pomgranets, and sc\eral divisions of Palixadoos 
tor the defence of their guarding and kcejung their cattel, for in 
such husbandly qualities he well deserved great commendations ” 

Governor Butler’s account of this arrival, written in 1610, is in 
nearly the same words, indicating that Smith used his MB8. account, 
but added a little to it from other sources Butler did not mention the 
Pawf)aw, nor the Pomegranate, though he later spoke of the fences 
of Fig-trees made by the governor in 1616. He also said of these 
plants (1610), they “are since encreased into great immliers, espe- 
cially the plantains and figges, very infinitly.” He remarked that 
the Indian and Negro were the first that the islands ever had. 

Among the “ divers other plants” not named were, without mucli 
doubt, the sweet jiotato, cassava, and indigo, for these are mentioned 
by Butler as common, in 1619, 

The “American bread-root,” mentioned ns introduced at this time, 
may have been the taro or eddoe {Colocnsia escufeuta)^ which is still 
sparingly cultivated ; or the yam (/>io#cors<T), which was probably 
introduced at the same time and is still cultivated to a limited 
extent. 

The date of the introduction of the Arrow-root is unknown. It 
may have been introduced In 1616, or at some other very early date. 
Lefroy states that it was introduced about the close of the 18th cen- 
tury. It was not cultivated on a large scale till about 1880. The 
dates of introduction of many other common cultivated plants are 
not known. 
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c . — Later hdroductiohs from England^ etc* 

In subsequent years, from time to time, the Company tried to 
introduce, various plants for commercial purposes, but generally 
without any success. Persistent eflForts were made to introduce the 
culture of silk-worms. The seeds of the white mulberry were sent, 
in 1616 and at other times, and in 1025 those of the black mulberry 
were also sent out,^ together with some eggs of the silk worm moth. 

('apt. Smith mentions saffron, indigo, and madder jdants as culti- 
vated in 1024, with promise of success. The seeds of hemp and 
flax were called for by (Governor Wood, in 1002, when the people 
were destitute of clothing. At that time cotton trees were ordered 
planted on every share of land. Castor-oil plants were extensively 
raised for oil in 1002-03, but were not profitable. (See p. 523.) 
Probably this plant was native of the islands, but seed may also 
have been sent there and not recorded. 

In the, poetical description of the Bermudas written in 1070-71, 
by John Hardie, he refers to many of the common plants and fruits, 
and to a few not mentioned by other early writers, as the guava and 
the lime. Doubtless seeds w^Te constantly brought from England 
and planted almost every year, after the first settlement. 

As the Bermudians also kept up more or less trade with the 
Bahamas, Turks Island, Barbadoes, and other West Indian islands, 
tropical seeds and plants were often brought from there, both for 
us© and ornament, without being recorded. Doubtless most of the 
earlier shade trees and flow^ering plants were thus introduced. 

Several Governors and many prominent citizens have taken great 
interest in introducing foreign plants. Among others, Governor 
Held, about IH.30, introduced many useful and ornamental species. 

Governor Lefroy, J372-76, probably introduced more species than 
any other individual.f In his catalogue of the Bermuda plants he 

* The American red mulberry, which is still common, was probably native 
there, and was most likely the wild mulberry used as fruit by the earliest 
settlers. 

f It teems singular that no special effort has ever been made to introduce 
forest trees that might be useful for timber, to supplement the cedar. Doubtless 
there are numerous valuable West Indian, Australian, and Kew Zeidand timber- ‘ 
trees that would flourish on the barren Bermudd hiHs as well as the cedar, if not 
better. The flddle-wood tree has rapidly spread itself over the islands, but its 
timber is of little value. Governor Lefroy tried many epeoies, in small num- 
bers, with varying sncoess, Some of the species of WueatyptoM planted by him 
(tumaBy a slii|^e tree) gave promise of suooees, but other species should also be 

tkaim. Odirir. Atian., You XI. 40 Hat, 1009« 
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has given a valuable annoted list of those that he planted, stating 
whether they lived or died, which is a very useful record. He 
received large numbers of plants from the botanical garden at Cam- 
bridge, Mass 

d, — Accidental Introduction of Injurious Weeds. 

Ever since the first settlement there has been a constant influx of 
undesirable weeds, mostly introduced accidentally or unintentionally. 
Many of these have come in by planting impure seeds of common"^ 
cultivated plants, which are constantly imported. Many haie 
undoubtedly been brought in imported hay, straw, and other mer- 
chandise. Others which adhere by hooks to clothing, the u ool of 
imported sheep, etc., have thus been accnlentally introduced. Some 
have certainly arrived by means of seeds contained in the earth 
adherent to the roots of imported trees and shrubs, or in the earth 
of potted plants. 

By these and other means, large numbers of weeds, common in 
Europe and America, or in the West Indies, have been added to the 
flora, and having become completely naturalized, it is often impos- 
sible, at the present time, to tell whether they were indigenous, or 
introduced later by man. Some of the weeds have probably arrived 
from Madeira in the onion seeds that are imported in large quan- 
tities. 

A considerable number, however, which were originally cultivated 
plants, have escaped from gardens and permanently established 
themselves in all suitable places, growing as freely and abundantly 
as if indigenous, until some of them have now become troublesome 
weeds. 

As examples of this mode of introduction we may mention the 
scarlet sage {Salvia coccinea); the Mexican ageratum (Ageratum 

tried, And on a larger eoale, in many varied looalities The English oak has 
flourished on the hot and barren volcanic plains of 3t. Helena, and possibly it 
might grow on the hills of Bermuda The American oaks planted by Lefroy did 
not flot^sb. Their foliage is very sensitive to salt spray, except perhaps the 
Uve-oak, which was not tried. Among American trees that reaist salt Spray, the 
cotton- wood, honey-locust, red-bud, and Kentucky coffee tree may be mentionad. 

We should also expect that many of the trsea and shrubs of southern Japan 
might also flourish here, and be need near the seashore, because many of them 
are very resistant to the action of salt spray. On the New England coast the 
Japanese or *<Califorme” pnvet; the Japan rose (Nosa rugota); and the 
Jf^pan thorn are all remarkable for their reslstahoe to the aetloii of 

sea water. The S. Pacifle Arauoarian pines and the Bahama pine should be 
fully tried. 
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fnexicanum)\ red (Aeclepiae euraasaeica) \ flax [TAnummUa* 
Hneimum) ; several species of morning glories {Ipomtm disaeday L 
nily L villmay L Leariiy etc.); life-plant {Bryophyllnm eali/cinum)y 
(seep. 432); indigo-plartt {Indigofern thietoria L.); red periwinkle 
(Vinca roeea); cigar-plant (Ruaaelia junoea)\ candelabra-flower 
(Cleome $peciosa)i oleander; the lantannas ; aloe (Aloe vulgari8)y 
etc. 

At the present time much the larger part of the herbaceous vege- 
tation, including the grasses, consists of introduced species, and the 
same is true of the shrubs and deciduous trees. Aside from the 
cedar and palmetto, the native plants make but little show, except 
in the marshes. 

<f . — LUt of Principal introduced Fruits and Fruit IVeea. 

In a former chapter a general historical account of the cultivation 
of some of the fruits, formerly of commercial importance, has been 
given. In this place, most of the fruits that are now, or have for- 
merly been cultivated for domestic use, will be enumerated or dis- 
cussed, with additional historical data. 'Die sequence here followed 
is, in a general way, that of their successful introduction and his- 
torical ira|K)rtance for the common fruits ; those of later introduc- 
tion, dr of less importance, are placed in botanical order in the last 
part of the list. 

The following list of fruit trees is not supposed to be complete, 
for many unusual species are probably cultivated in some of the 
larger gardens that we did not see. As most of the fruit does not 
ripen at the seasons of the year when we were there, I have depended 
largely on the statements of l-icfroy and others, as to the relative 
abundance and quality of many of the less common fruits, supple- 
mented by such infonnatiou as couhl be gathered personally during 
our short visits. 

Banana (Musa sapientuu} L.) and Plantain (Musa paradisiaca L.) 

Fioubb 6 ; Aim Plav* bXXIV ; Fiourb 2. 

Probably the early historians did not make any distinction between 
the banana and plantain, but included all varieties under the gen- 
eral name of plantain {or sometimes, “ plants Governor Butler, in 
1^16, and Capt. Smith, in 1624, mentioned '‘plantans’’ as abundant 
it those dates. They were first brought from the Bahamas in 1616, 
but they can be phjpagated very rapidly. They have been largely 
cultivated ever since their first introduction. Various more choice 
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varieties of bananas Lave, however, been introduced in modern 
times, so that the original large and coarse plantains are now little 
cultivated. Gk)vemor Lefroy enumerated four principal varieties of 
true bananas as cultivated twenty-eight years ago, which appear to 
be the same that are still preferred. 

1. Dwarf Banana (var. Caremlishn). This is by far the most 
common variety. It is very productive and produces fruit at nearly 
all seasons of the year. When well cultivated in good soil, the 
bunches sometimes weigh over 70 pounds. The summer fruit ripens 
in 90 to loo days ; but the winter crop requires 140 to 160 days. 

2. Thumb Banana. A small but very delicately flavored variety, 
considered to be the most choice of all, but not very productive and 
therefore less cultivated. Its flavor is subaoid. 

3. Red Banana (var. rosacea). Not much cultivated at present. 
Its fruit requires nearly twice as long to mature as that of the dwarf 
variety, and its broader foliage requires more shelter from the winds. 

4. Old Bermuda Banana. A tall variety that has been cultivated 
for a long period, but is now rare ; perhaps it was one of those 
introduced in 1616. The fruit is of good quality, but requires 
longer to mature than the dwarf varieties. 

Pine Apple. (Atianassa saliva Moll.) 

Pine Apples wore introduced into the islands from the West 
Indies, in 1010, when the “Edwin” returned from her voyage there 
to obtain plants of various kinds. They evidently flourished well at 
that time, and for long after. 

Governor Butler enumerated them among the common prodno* 
tions, in 1619. Capt John Smith spoke of them as abundant, in 
1634. They are also meuUoued, as if common, in various laws and 
proclamations, in 1623 and later dates. 

Governor Roger Wood, in 1633, wrote as follows : “ I wish I could 
send 1000 in their season to the Qneene, and 600 more to such as 
desire them, for I can well spare them and eat enough myselfe. I 
sent four boats lading this year into the mayne, to give them to 
those good dames that love to eat them better than to plant them, 
and I assure you I love to plant and preserve them, and behold them 
in their beauty, more than to munch them alone without the com* 
panic of my friends.” * 

John Hardy mentions the Pine Apple as the most choice fruit, in 
1670. It is not now cultivated for the fruit, unless esperimentally. 
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Pomegranate. [Funica granatum L.) 

The Pomegranate was enumerated among the planta brought 
from the Bahamas, in 1610, by the Edwin.” It increased very 
rapidly and was commonly used, with the Fig-trees, for making 
hedges a few years later.* The variety first introduced was valued 
for its fruit, but in later times other varieties with beautiful double 
flowers have been cultivated for ornament. Both are now very com- 
mon and frequently used for ornamental hedges. 

The following law was enacted by the Assembly, August, 1020: — 

“And further it is enacted and concluded by the power and 
authoritie aforesaid that in regard divers and many negligencies have 
of late boon coniniitted and suffered both in the over felling of 
fences in generall and the ill keepinge and lookinge unto them, that 
every man be enioyned to leave and mayntayno a verye sufficient 
fence both upon his owno ground and aginst other mens that he is to 
fence upon and where the natural Palmetoe fence is failed and is 
found to be wantinge, that instead thereof tliere be planted a 
sufficiencye of Pomgranate and figg trees for a supplle thereof, and 
this to be done upon the penalt)^* of the losse ol tenne pounds of 
tobacco for every such breach contempte or negligence.” 

The Assembly in March, 1627, liaised an act ordering every tenant 
and owner of land to plant >() l^oinegranates and 50 Mulberries on 
every share of land for three years, next ensuing. 

In modern times, although common enough, it seldom produces 
much fruit. 

Pawpaw. ( Varica papaya L.) 

Platb LXXIV Fioubic 2. 

This singular fruit tree, which belongs to the passion-flower family 
(Passiflorss), was brought from the Bahamas by the “Edwin,” in 
1016. It increased rapidly and soon became common, bearing fruit 
freely. It is now generally diffused, but there are seldom more 
than two or three trees together; more often they stand singly. 
There are two varieties cultivated in Bermuda. This tree was 
originally from South America, but has long been cultivated in the 
West Indies. 

It is easily rooogniaed by its naked, columnar trunk, occasionally 
forked, with a relatively small tuft of large palmate leaves at the 
summit. The fruit, which is about the sise of an orange, forms large 

* There is no evidence that it was native, in 1612, as Letroy supposed it might 
have been, lor none of the earlier writers mentioned it among the native fruits. 
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clustera around the trunk just below the leaves ; it is not very highly 
prized, but is sometimes cooked as a vegetable. 

The sap of this tree contains a vegetable ferment, called p^pain^ 
which has the power of digesting meat.'*' This has recently become 
an article of commerce. It has long been known to the natives of 
the West Indies that mdat wrapped up in its leaves, or treated with 
the juice of the fruit, would soon become tender. The leaves are 
also popularly considered an excellent remedy for the rheumatism, 
applied externally. 

The Pig Tree. [Ficfun carica L.) 

The earliest accounts (1612) do not mention the fig as growing 
wild on the islands, though wild figs are recorded a little later. The 
fig tree grew so rapidly there that the wild figs referred to by 
Governor Butler may well have been HJerived from seeds planted 
there in 1009 or 1610, by Somers’ men, or even from those planted 
in 1616, by Governor Tucker. It was stated that the fig trees would 
bear fruit the second year from planting. But it is not improbable 
that the wild figs first noticed may have been introduced, like the 
olive, previous to 1600, by the Spanish shipwrecks or by the pirate 
crews. (Seep. 633.) 

The fig is not native of the West Indies, but probably was intro- 
duced there very soon after their discovery. If not already there, 
fig trees were introduced by the Edwin, very soon after the settle- 
ment of Bermuda. Governor Butler states that Governor Tucker^ 
in 1616, was engaged in setting out fences of figs and pomegranates. 
They seem to have iucreased very rapidly, and the fruit was men- 
tioned as abundant in 1620. llie diying of figs for food is recorded 
in 1023. 

In 1618 a public order was passed, requiring Capt Thos. Stokes, 
commander of King’s Castle, to lay out a highway, twelve feet wide, 
from Tucker’s Town to the landing at the eastern end of the Island^ 
at Castle Point, for military purposes, in reaching the fort.f He 

* Sea Trans. Coim. Acad., vol. xi, pp. 1-*14. Observatimts on the Digestion of 
Proteids with Papain, by G. B. Kendel and F. P. UnderhUl. 

t Governor tefroy thought that this order indicated that there was then land 
oonneotion from the point to the island, which has bsen since worn away by the 
•ea. But this was not tbe case, for (Taptalu Stokes was also paid for the use of 
his boat in Grossing from the point to tbe Osatle Island, which Is only a abort 
distauoe. Iforeover, Korwood^s map of 1626 showa the ohatmel as it atm 
exists. 
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was required to plant it on each side with figs and pomegranates. 
The path seems to have been made in some sort of a way, but he 
obtained other grants for clearing it out in 162r» and 1626, but was 
accused of not having done his work as agreed. 

Whether he planted tlie figs and pomegranates is not stated,* but 
no trace of them can now be found there. That whole narrow strip 
of land is now barren and loo much exposed to the salt winds on both 
sides, for the growth of such plants. But the order indicates that 
the practice had then become common. 

A law was enacted by the Assembly, in 1620, requiring figs and 
pomegranates to be planted in the hedges or fences wherever the 
native palmettoes, formerly used for that purpose, had died out. 
(See p. 621). ) 

In a proclamation by f^overnor Bell, in 1627, he complained that 
persons unlawfully robbed his “vineyard’* of “figgs,” “pown* 
granates ” (pomegranates), lemons, and oranges, though he intimated 
that hf> had but few lonmns and oranges. 

A law was passed in (1630) forbidding all persons from picking 
figs from the land of another, or from the public lands in “ baskets 
and tubs,” though they might pick them for their own eating. 
Capt. John Smith (1629) stated that figs were then very abundant. 

An intoxicating fermented liquor was soon made from the figs 
and called “ Figg-drink.” The sale of it to apprentices was pro- 
hibited in 1027. Prosecutions for the unlawful use of it are recorded 
in 1630. 

Ill March, 1631, John Bunnion was indicted for stealing “a caske 
of figge drink,” and there are several indictments for drunkenness 
and riotous conduct (stabbing in one case), as a result of using this 
drink. 

An order was also promulgated by Governor Heydon, in 1669, 
requiring figs and cedars to be planted along all the highways, which 
were to be 12 feet wide. This indicates that horses and carts were 
not then in use. 

Figs had become so abundant on the common lauds of St. George’s, 
in 1642, that a special code of rules or laws was enacted to regulate 
the number of hogs or “shoates” those persons having a share in 

s It is doubtful if this waS ever done as oidered, for Captain Stokes was sub- 
sequently charged with fraud and neglect of duty in conneodon with this path, 
etc. He was tried and convicted of evil practices in 1627, and dismissed from 
the service. He was then an old man, addicted to drinking and riotous living, 
and was thonght guilty of tiling the public store of powder to obtain liquors. 
Be had been for many years in command of the “ Binges Castle.” 
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the lands might allow to run loose an^i feed on the fallen figs, but 
beating off the figs with sticks, and cutting and pruning the trees, 
were forbidden. This indicates that figs were one of the principal 
sources of food to fatten the hogs at that time. 

At present figs are by no means abundant, though wild trees are 
often seen in waste places and in the woodh, where they look as if 
they had grown spontaneously. 

These figs must have belonged to a variety that is capable of self- 
fertilisation, like those now grown in the West Indies, and not to 
the choice Smyrna variety, which requitvs caprification. 'fhere is 
no evidence that the practice of caprification has ever been tried in 
the Bermudas. But there seems to be no reason why Smyrna figs 
should not be introduced, and also the caprifying insects, for they 
have succeeded in doing so in California. 

Olive Tree. ( Olea Europma Linnet) 

PLiLTE LXIX 

Wild Olives were not mentioned by nicmbem of Sir George 
Somers^ party, in 1610, as growing on the islands. 

But in Governor Moore’s report or letter of 1012, be says : “ Alsoe 
we have olives grow with us, but no gi*eat store.” 

Governor Butler, in the early part of his “Historye” (1610), dis- 
tinctly stated that there were wild olive trees when the islands were 
first inhabited He had with him there, when be wrote his work, 
some of Somers’ shipwrecked party, including Christopher Carter, 
who had remained on the islands for the three years subsequent to 
the wreck (1600-*1612), and before the settlement, so that he had 
opportunities to know the original productions of the islands better 
than any one else, except his two companions. But it has been 
doubted whether these accounts refer to the true Old World olive, 
for there is a native shrub of the same family {Fartutlera porulma) 
which slightly resembles the real olive, but produces a very inferior 
fruit. (See p. 620.) 

It seems to me probable that men as well informed as Governor 
Butler and his companions, and as well acquainted with olives as they 
must have been, would not have made such a mistake. It is more 
likely that the olive trees, like the wild bogs, had been introduced 
there in small numbers, some years previously, by the Spanish pirates 
or buccaneers, either accidentally or intentionally, by planting seeds. 
It k even possible that the Spanish crew wrecked there with Henry 
May, in 1593, may have saved olives from the wreck with their ether 
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provisions^ and if so, they may have planted the seeds. As it took 
about 20 years for the olives planted later to eommenoe bearing, 
these wild olives, if real ones, must have been introduced as early as 
about 1593, so that they might have been planted by May’s com- 
rades. 

Probably the Bermudas, like many other uninhabited islands, were 
often visited by the Spanish buccaneers and pirates of the 16th 
century, for wood and water and for repairs. It is well known that 
they were in the habit of leaving hogs and goafs on uninhabited 
islands, in order to be able to secure fresh provisions, in such remote 
and secret xdaces, when needed, or when they visited such islands to 
careen and repair their vessels. 

The Bermudas, dreaded as they were at that time, both by the 
commercial and n«aval vessels of all nations, would have afforded 
pirates an admirable chance to land and repair their vessels, while 
they could have obtained an abundance of fresh provisions from the 
birds and their eggs, the sca*turtles, fishes, etc. It is not unlikely 
that at such times they may have introduced both olives and figs. 

It is not unlikely that they may also have introduced many other 
fruits and edible vegetables, as they often did on other islands. But 
if HO the great increase of the wild hogs would probably have soon 
led to the extinction of all those jdants that they could eat.* (See 
cb. 26.) 

Tlie Bermuda Company made very early cffoi-ts to have olive 
trees planted. They sent over seeds, with directions for planting 
them, at several periods, and the trees began to bear fruit about 
1640, but no great use seems t<» have been made of them. Perhaps 
pickled green olives were not then in ui>e there. 

Mr. Richard Norwwul, the engineer, having made some olive oil 
in 1660, the Counoell ordered that ten olive trees should bo planted 
on every share of land in the islands. But there is no evidence that 
this attempt ever became of commercial importance. 

^ Hogs and goats, which were placed on Ht. Helena in 1518, increased to such 
sa extent, especially the. goats, that in the course of about three centuries they 
utterly destroyed the thibk forests of native ebony and other trees, as well as 
nearly all other vegetation, converting the previously well wooded high plains 
into a barren waste of voloanlo rooks. Even in 1588, Capt. Oavendisli, who 
rioted the Island at that time, said that the goats had so increased that they 
existed In flocks over a mile long, con t a ining thousands. 

By 1810 the forests had been entirely destroyed, except on ike high, central 
Tolcanio peaks, and many of the remarkable endemic species, including the once 
abtmdaflt ebony, had become nearly or quite extinct. M present the vegetation 
of the plains has been only partially replaced by plants of foreign origin. 
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Governor Lefroy (1877) stated that there was a venerable olive 
tree still standing on Norwood’s ancient property, close to the house 
where he resided, but that the olive trees were then rather scarce, 
and no use was made of the scanty fruit. 

Governor Sayle, in his proclamation of May, 1663, says in regard 
to the planting of olive trees : — weo haveing had experience 
thereof these 40 yeares, twenty ye&res whereof they have boomo 
olives, but have not produced any profit t. Wee together with the 
Assembly have returned our answer to the Honorable Company 
accordingly,” 

But yet, in accordance with the orders of the Company, he required 
that two olive trees should be planted at once on each share 

Some fine old trees, that may have been planted at that time, still 
exist. Young ones are common, growing Mdld. The largest one 
that we saw was near the southeast shore of Somerset Island. Of 
this a photo^aph was made in 1901. (Plate Ixix.) Its trunk is 
entirely concealed by an immense number of tall sprouts. This tree, 
which has evidently had no care for very many years, and does not 
look as if it had ever been pruned, is perhaps two and a half feet 
in diameter at base. It must be very ancient, for olive-trees grow 
slowly. Possibly it was planted in 1662. 

On the Walsingham place there are also many olive trees, some of 
them of good siae. 

Sweet Orange, {Citrus aurantium L.), Mandarin Orange, (C, 
nobilis L.). luemon, ( t\ medica^ var. limonum Risso.). 

A brief history of the cultivation and decline of the orange and 
lemon trees has been given in a previous chapter (p* 526). It is not 
probable that Bermuda can again successfully compete with Florida, 
California, etc,, in supplying the American market with these fruits, 
but a sufficient quantity of choice fruit might be grown to supply 
the local demand, at the hotels, etc. 

But in order to do this improved and vigorous varieties should be 
introduced and kept up by grafting, and the improved modem 
methods for deMroying the scale-insects and o^her injurious species 
must be adopted. A great quantity of literature relating to this 
subject, publiibed by the U. 8. Department of Agriculture, is now 
easily available.'*' 

♦ The most effeotual and ehei^MSt remedy for desticying thT^o^e-iniect^ is 
the fumigation by means of hydrocysnlc acid gas (pmssio add gas) ganeiated 
under doth tents placed over the tresa. But as this gas is very poisonous to 
man, It should be used only by oarefnl persons, trained for tiiis work. 
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All imported nursery stock should be at once carefully inspected, 
to prevent the introduction of other and perhaps still more destruc- 
tive scale-insects. Any infected stock should be burned or else 
fumigated at once, with hydrocyanic acid gas."* 

I could find no evidence in Bermuda of the presence of many of 
the most pernicious scale-insects that infest the Florida and California 
citrus trees. Therefore, there are good reasons for special laws to 
keep out these dangerous species, some of which attack various 
other fruit trees as W'cll. 

So little careful attention has been paid to thc*^ study of these 
small but pernicious insects in Bermuda, that little can now be learned 
of the species that caused the former destruction of the trees. It is 
natural to infer that those still found on the surviving trees are the 
same, but this is not certain. 

It is recorded that Governor Reid, about 1S44-4H, introduced new 
and choice varieties of oranges, whi<*h flourished for a time. Possibly 
he introduced the destructive scale-insects on those plants, for. they 
became abundant and destructive soon after that date. Had effective 
measures been [promptly taken, the pest might have been easily 
stayed at first. But the modem methods of destroying scale-insects 
by kerosene emulsions ; or better, by fumigating the trees with 
hydrocyanic acid gas under tent cloths, were of course then 
unknown.! 

However, it is certain that oranges had become scarce before 
Governor Reid’s time. Bishop Berkeley, in 1H37, spoke of their 
decline and scarcity at that time, and attributed it to the cutting of 
the cedars, which exposed the orange trees to the blighting winds. 
But perhaps he and others overlooked the scale-insects that may 
have been at work even then. Mr. Williams, writing in 1847-48, 
also speaks of the oranges being then scarce. 

* Some American deiders in nursery etook now fumigate their plants before 
■ending them out. It would be well if all were required by law to do this. 
Sooner or later those dealers who can furnish disinfected and guaranteed stock 
will gain most of the trade. Buyers should demand such stock. 

f It is doubtful if sufficient energy ur interest in the matter could then have 
been ^naed in the Bermudian planters, generally, to have induced them to 
apply such remedies extensively, even if they had been known, for most of the 
smaller cultivators are inclined to take things easy and trust to Providence 
in such esses. Trusting to prayers and Providence against infectious diseases 
and insect pasta is, at the present day, only an excuse for lasiness or ignorance, 
or both. 



636 


A, JS. Yeftill^Tlu Bermuda Inlands. 


The Citron, {Citrua mediea L.). The Shaddock, (C. decumana L.). 
The Forbidden Fruit, (C. cfoe., var. hurifolia Poin.). The 
Grape Fruit, (C. dec.^ var. r<icemo$a R. <fc P.), The Lime, 
( (7. aurantiumy var. apinoaiamma Mey ). 

These are all cultivated, more or less, but are not abundant. They 
suffered from the same scale-insects that destroyed the orange trees. 

Bitter Orange. (Vitrua aurantiumy var. bigaradia Duh.) 

This is a vcry^handsome tree whcni lull of its large and handsome, 
but inedible, fruit or decked with its large and fragrant flowers. Its 
leaves are large, glossy, dark green. 

Grape Vines ( Vitia vinifera L.), and other species. 

Numerous efforts were made to cultivate the vine on a commercial 
scale in the ef rly years of the colony, but never with success, though 
more or less grapes have always been raised for domestic use. 

The cuttings sent out from London by the Company in early 
times were varieties of the true wine grape of Europe. Among the 
plants mentioned as sent out with Governor Tucker, in May, 1616, 
were vynes and vyne cuttinges.” Cuttings of ‘‘ white vines ” are 
mentioned in a letter from the Company to Governor Tucker without 
date, but apparently late in 1010. They grew well but did not pro- 
duce much fruit. 

In a letter to Governor Butler, in 1620, the Company required 
that be should see that every owner or sharer of land should plant 
at least one acre of each share to vines and one acre to sugar canes, 
**of such ground as is fittiiige.’’ But the Governor, in reply to this 
part of the letter, said that he could find not the grounds therof 
answerable to your hopes, and added the following remarks, accord- 
ing to bis “ Historye 

Conoerneinge vines here, I oonfesse they Ksonsemed me much 
this Springe, for so admirably wer they taken and sett at the first, 
that I verily thought to have presented you with a vessell of 
Sommors-Ilands wine, and to that end had them diligently tended 
and fenced, but when I expected their matureing, not one cluster 
of five hundred came to perfection, but groweinge into a kind Of 
hardnesse and sbyneinge like a home, they still proved rotten 
instead of being ripe. Whence this cause of misoarriage and sick« 
nesse proceedes some vigneron must tell you.” 

This description indicates that they were affected with some fun- 
gous disease. Probably the climate is too moist for this variety of 
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grape. Some more resistant varieties or species might be more 
successful. 

Grapes were mentioned in a law of 1627, against stealing fruit, and 
at other dates, showing that they produced some fruit, as they do 
now. Large and ancient white*grapc vines, like tlioso of Spain, still 
exist, and are doubtless tlie direct descendants of those planted in 
1616. 

The vine here loses its leaves in November and begins to put 
ou( new ones in February, the bare period being about 120 days. 
Governor T^efroy imported and distributed many of the best English 
green-house varieties, some of which, in wet soil, bore large and fine 
fruit, within three years. Ife also mentions that white Lisbon 
gi*apes, washed ashore from a wreck, in January, 1873, genniriated 
on the beach ; some were successfully ti*ansp1anted and bore fruit 
in 1876. 

Probably it may be found that certain American hybrid grapes of 
the south would be more suitable for the moist climate than the 
white grapes of Southern Europe, but I do not know to what extent 
they have been tried. (For the amount of grapes now raised, see 
p. 532.) 

The grape vines, like the orange trees and figs, have probably 
suffei;ed much from the unrecorded attacks of various insects and 
parasitic fungi. 

Avocada Pear ; Alligator Pear. (Peraea gratiaaima Gaert.) 

This fine fruit tree appears to liave been introduced about seventy 
years ago. It is now coiiiinou in the larger grounds and gardens. 

Governor Lefroy stated that the finest tree on the islands (in 1876) 
was one in the grounds at Mt. Langton, planU^d about 1835. 

It flowers in March and the fruit is in season from August to 
October, or sometimes to November. Large fruits sometimes weigh 
nearly two pounds. Acoording to Governor Lefroy, it is more 
highly prized in Bermuda than any other fruit. He also stated that 
the trees arc badly infested by a white cocoas. 

This tree is native of tropical America. 

Akee. {Blighia aapida Keen.) 

This sapindaoeous tree is native of West Africa, but is cultivated 
in the West Indies, whence it was brought to the Bermudas, but is 
still Tare. It flowers iu July and ripens its fruits in November. The 
fruit is red, three-sided, and about four inches long ; the black seeds 
have a large, white, fleshy arillus, which is edible. 
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Lee*chee or Litchi. {Nephetimn litohi Lour.) 

A tree at Mt Langton bore abandautly m 187], according to 
Governor Lefroy. It flowers about Febiuary and the nut-like 
fruit, with aromatic pulp, is ripe in August* It was introduced 
about 1863, by Governor Elliott (Ijefroy) 

The Mango. {Mangifera Indiea L.) 

This is not very common. It flowers in February, March, and 
April ; the fruit ripens in August and September. A tree at Mt. 
Langton bears abundantly (l^efroy). It was introduced by Gover- 
nor Elliott, about 1653 It might well be more commonly culti- 
vated. There are many choice varieties in the West Indies, that 
might be introduced without much trouble. 

Spanish Pepper. {i:>chinus moUe L ) 

Common. Native of Peru. 

Sour Sop. (Anona muricaia L ) 

Early introduced from the West Indies. Common. 

Sweet Sap ; Sugar Apple. {Anona equamoea L.) 

* 

Not common. Introduced from South America. 

Custard Apple ; Sugar Apple. {Atwna retieulala L.) 

Not very rare in old gardens. Easily cultivated. Introduced 
from South America. 

Mammee. (Mammea AmericaHa L.) 

Found rather rarely in old gardens. The large, pulpy fruit ripens 
in September. Native of the West Indies, and brought to Bermuda 
many years ago. 

Peach. {Atnygdalua Paraioa L.) 

Formerly the peach was extensively cultivated and produced an 
abundance of excellent fruit. About 1838 to 1850, it was the most 
important fruit grown here. 

But diseases and insects were introduced wad neglected till the 
iraes nearly died or became useless. Some writers state that the 
ean«e was the American peach fly,” but I have not been able to 
learn the speoifio insect to which this name may have been applied. 
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According to Lefroy, this infection and destruction of the trees 
took place about 1H04. At the time that he wrote (1884) he stated 
that scarcely a healthy tree was to be found.* Perhaps the insect 
was tluj peach-tree borer {^ISgeria^ or Sajwina^ exitiosa). The Ber- 
muda peach is said to have been first raised from Madeira seed, at 
St. David’s Island, by Lieut. Lang. 

There is no refison wliy the peach should not again be cultivated 
wdtli success, by using modem methods of combating insects and 
fungous diseases. Some Anierican varieties tried by I^froy did not 
bear fruit. Probably those varieties from the southern United 
States or Madeira would be most likely to succeed. 

The Apricot, Nectarine, Sweet Almond, and the Plum have been 
planted by Lefroy and others, but generally without much success. 
Usually they do not produce fruit, though in some cases they have 
done so. Probably those* varieties best suited to the climate were 
lint obtained, in many cases. Further trials, with southern varieties, 
might succeed. The Apple and Pear do not succeed w^ell, though a 
few of each have been raised, mostly as curiositiek. They usually 
blossom, but seldom mature much fruit. The Ap|)le blossoms in 
February and March. Those that I saw w^ere generally planted in 
soil that was too shallow and sandy for such trees, but probably 
they require a longer winter rest than the climate jiermits. 

Quince. {Cydonia Pers.) 

Flow'ers in April and May. Not uncommon and produces con- 
siderable fruit in moist soil, but the trees remain small and scrubby. 

Loquat; Japan Medlar. (Photmiay or Eriohvirya^ Japouica Lind.) 

Introduced about i«r>0, from Malta, by Governor Reid. It is now 
common and bears abundant fruit of good quality. Flowers about 
September, and the fruit is ripe from January to March. 

Strawberry. {Eragoria Virgmiand Duch.) 

Cultivated to some extent and often produces excellent fruit. The 
plants require to be renewed every two years. The fruit ripens 
about the first of January, sometimes earlier. With proper care and 
by using the most suitable varieties, large crops could undoubtedly 
be obtained. At present those used at the hotels are mostly 
imported. 

' The Raspberry has been repeatedly tried, but does not flourish. 

* The real Peaeh-fly (CemUtit capiiaUt) is a small dlpteroas fly that infests 
the fruit only. ' 
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Saiinam Cherry. {Eugenia uniflora L.) 

Common in gardens and also naturalised. Flowers mostly from 
February to May ; fruit is ripe in most months, and varies much in 
siee and flavor. It might be much improved by planting Selected 
seed or by grafting from choice varieties. Those that we tested 
were less palatable than ornamental 

Rose Apple. {Eugenia jamhoelt,^ or Jamboea vulgaris BC.) 

Kot very common. The fruit, which is ripe in June, is about an 
inch and a half in diameter. The name alludes to the fragrance of 
the fruit, which is dry and not very palatable to most persons. 

Allspice ; Pimento. {Pimenta vulgaris W, A., and P. acris W. A.) 
Both species are to be found in a few gardens. 

Guava. {Psidium pomiferum L.=P. gnaiva Bad.) 

In gardens and also naturalized. Bears fruit irregularly, seldom 
abundantly, which is ripe in December or January. 

Guava Berry. {Psidium CaUManum Sab.) 

Near Paget Church in a garden (Lefroy). 

Grenadilla ; Water Lemon. {Passijtora quadranguluris L.) ^ 

Cultivated to some extent, but not common. 

The fruits of other species, which are less oommooi are also called 
Water Lemons, as P. laurifoHa, P, ntelifolia. The fruits of tho 
native species {P, ciliata Ait.), which is found wild at Walaingham, 
are called “ Apricots ” by the natives ; the same name is used in 
South Carolina. 

Water Melons and Musk Melons in many varieties are cultivated 
and produce abundantly, as well as the other cucorbitaoeous fruits, 
snob as Squashes, Pumpkins, Onoumbers, Gourds, etc. Most of 
these were introduced as eariy as 1612-1616. 

Barbadoes Gk>osebeiTy, (Peir«*eia pere$kia IkSsiPeiretela aeuteata 
Mill.) 

Kot very common. A oaetaoeons shrub or small ^ree with diitinpt 
leaves ; it bean an abnndanoe of an agreeable acid fruit, in clasten. 
,Kative of the West Indies. 
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(/offee Tree. ( Coffea Arabira Linn6.) * 

Wild or half-wild Coffee Trees ooour in many places. This tree 
was early introduced into the islands for cultivation, but I find no 
evidence that it was ever cultivated to any great extent, even for 
local use, though it bears fruit. 

It is common on the Walsitigham tract and at Paynter’s Vale. 

Sapodilla ; Naseberry. {Achrae mpota L. or tUipoUx achrae Mill.) 

This evergreen West Indian fruit tree is not yet very common. 
The russet-brown fruit, which is ripe in July and August, is about 
the size of a quince ; its soft pulp is very sweet. 

Peniramon. {JJioajyf/ron Virginiana L.) 

Cultivated in a few gardens, but not thought of much value. It 

might be used for windbreaks near the shore, for it resists salt spray 

and 8j)reads rapidly by root suckers. 

Perhaps the Japanese Persimmon might be of much greater value 

for fruit, but I am not aware that it has been cultivated. Some of 

the varieties produce large and choice fruit in Florida, 

* 

Egg Plant. {^Solununi melongena Ii.==6'. oHgerum Dun.) 

Cultivated for domestic use. 

Tlbe Tomato {Lycoperaicum eaculeutnm Mill.) has been discussed 
in a previous chapter (p. 530). Lefroy states tlmj the amount of this 
fruit exported in 1871 was 072 tons. At present it is raised chiefly 
for local consumption. 

Cape Gtooseberry. ( Fhyaalla Peruviana Sims.) 

Introduced from South Africa in 1874. It bears fruit abundantly, 
ripe in most months. 

American Red Mulberry. (Morua rubra L.) 

Cultivated frequently, but grows wild at Walsingham. Probably 
it is the native mulberry mentioned by the earliest settlers in 1612. 

The Bermuda Company sent out seeds of mulberry in 1616, to 
raise, the trees for feedbig silk-worms. It is probable that they were 
of the White Mulberry (Af. alba Jj.:=:fnutticaulia Per,), which still 
grows in Bermuda, But it has also been imported at other later 
periods; even as late as 1841, by Mr, Daniel Vaughan, according to 
Ctevemor I^froy, for feeding silk-worms. 

Tiuits. OoHif, AoaDm Vot. XI. 41 Juki, 190S. 
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The Bermuda Company alBo sent the seeds of the Black Mulberry 
in 1025. They spoke of them in a letter to Governor Woodhousc*, 
as the seeds of *Hho greate black and best sort of mulberrye”; the 
fruit very wholsome and goode,’’ 

There is no record of sending the American or Red Mulberry 

In March, 1627, an act was passed by the Assembly requiring 
every owner or sharer of land to plant 50 mulberry trees on every 
share of land for three successive years. No mention is made of 
any importation of seeds at that time, so that they prol)ably were to 
have been cuttings from those planted in 1616 Although some silk- 
worms were raised in that period, they were not of commercial 
importance. 

Bread Fruit. (Artocarpm imiaa L.) 

Introduced at Mt. Langton by Governor Lefroy, in 1874, and 
appeared ^Mikely to thrive.” Native of the East Indies. 

Jack Fruit (A. integrifolia L.) 

Cultivated at Par4a-Ville. A large East Indian tree, qllied to the 
Bread-fruit, but with larger fruit and entire leaves. The seeds are 
edible when cooked. 

Tamarind Plum. (Chlorophora tincioria Don.sriVaclurr# xanthoxy- 
Ion Nutt.) 

Cultivated in a few gardens in Paget Pariah. Introduced, about 
1805, from the West Indies. Fruit ripens in September. 

The Osage Orange (AT. aurantiaea Nutt.) is also occasionally 
cultivated for its large ornamental, but inedible, fruit. It was intro- 
duced from the southern United States in 1851, by Capt. Hollo, and 
has become naturalised in some places. 

It would make excellent Windbreaks if planted and pruned so as 
to form high hedges. It can easily be trained into thick hedgeil, 20 
to 25 feet high, and would thus be very useful in exposed situations. 

Date Palm. {JNwmix L ) 

The Date can hardly be classed among the fruits of Bermuda, for 
the trees seldom ripen their fruit, Some of those at St George^s 
bawt however, produced ripe fruits* 

The Cocoa-nut Palm seldom matures fruit in Bermuda. (See 
under Shade and Ornamental Trees.) 
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28. — Principal Introduced Shade Trees and Ornamental Shrubs. 

a. — Shade Trees and Ornamental Trees. 

The following list ift not intended to include every specien now 
cultivated, but only those that are somewhat common, or else of 
some special interest.* Probably there are dozens of other species to 
be f(»und in some of the larger private grounds which we had no 
opportunity to visit. 

Large-flowered Magnolia. (Magnolia grandifiora L.) 

A large and fine tree grows at the Penisions. Flowers in June. 
Introduced from the southern United States. 

Tulip Tree. (TAriodeudran 1ulip{fera L.) 

Kot common. One good tree at Par-la-ville. Introduced from 
the United States. 

Horse-radish Tree ; Ben-oil Tree. (Moringa pterggospertna Oaert.) 

Not common. A tree with very much divided leaves. It pro- 
duces the ben-oil of commerce, used by watch-makers. Native of 
the Old World. 

Jjaurel. (J^ttosfwnwi undulatum Vent.) 

Not uncommon. The white and fragrant flowers appear in March 
and April. Native of Australia. 

One tree of P. coriaceum Dry. exists at Bishop’s Lodge (Lefroy), 

Sea-side Mahoe ; False Gamboge Tree. (Thespesia populnea Cor.) 

A malvaceous tree, known only at St. George’s. Locally called 
“ gamboge tree.” 

Silk Ootton-troe. (Eriodendron nnfractuosum DC.— Bombtm ceiba 
in Lefroy.) 

Several trees at Mt. Langton were planted by Governor Reid, 
about 1846. Tounger trees are found in other places. Native of 
India ; naturalized in the West Indies and South America, where it 
grows to great size. 

SteircuUa Carthaginensis Oav. 

A tree with very large palmate leaves. It occurs on the estate of 
Mr. Shaw Wood, at Spanish Point, in a very old gardes. 

* In Hks ncmenolators of this and the following lists 1 have followed the Kew 
Oatakigue (Index Kewensis), adding the names used by Jjefroy, when different. 
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Bastard Cedar. (Ouazuma tomefUosa H. B. & K.) 

St. George’s, in the officer’s garden (Lefroy) West Indian. 

Mdoohia odorata L. 

Occurs in Pembroke Marsh (Hemnley) A sterculiaoeous tree from 
the Bast Indies. 

French Cherry. (Malphigia setosa Speng.) 

A large bushy tree standing by the officer’s library at Prospect, 
north of the hospital (Lefroy). Also in other places. 

Lignum-yitee. ( Guaiarum officinale L.) 

Not common. Native of West Indies or Cape Good Hope. 

Quassia. {Quassia amara L.) Mt. Langton. Planted in 1H74. 

Ailanthus Tree. {AUanthua glandidosa Desf.) 

Hamilton, chiefly about the public buildings. Native of China. 
First introduced by Governor Elliot (Lefroy). 

Pride of India ; Pride of China. {Melia azedarach L.) 

Very common as a shade tree and by the road sides. The leaves 
are deciduous in mid-winter. The flowers appear before the leaves, 
February to April. Native of Central Asia ; but introduced here 
from Charleston, S. C., about 17H2, it is said. It is propagated very 
easily, but its timber is of little value. 

Mahogany Tree. {JSMieienia mahagoni L.) 

The famous tree at the Flatts is the only one of large siae. Intro« 
duced from the West Indies* 

The Satin Wood was also planted at Mt. Langton by Governor 
liefroy. 

Loblolly Tree. (Cnpama panieutata Camb.s: C. J\Um Mart.) 

A single tree at Spanish Point, where it flowers freely in July 
(Lefroy). A sapindaoeous tree, with pinnate leaves and arillate 
seeds ; introduoed from the West Indies. 

paniculaSa Laxm. 

Not common. Native of China. A small ai^indaceoos tree with 
pinnate leaves, yellow flowers, and inflated seed pods* 
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European Locust. ( Ceratonia aili^ua L.) 

Not coramon ; flowers in June. The trees are of different sexes 
and frequently only one sex is planted ; thus they are often barren. 

West Indian Locust. (Ut/meJicea courbaril h,) 

A large, resinous timber-tree in the West Indies, with bilobed 
leaves ; flowers white ; legumes woody, containing a mealy pulp. 
This tree has been recorded by several writers, but is not in I^froy’s 
list. Whether it is now extinct here I do not know. 

The former large locust tree, in Devonshire Parish, long ago fallen, 
under which the celebrated evangelist, George Whitefield, preached 
in 174H, ih said to have been of this species. Its site was marked by 
a stone previous to 1 H50, a<‘cording to Uurdis, in the grounds of the 
Cavendish House, near Hamilton. 

Tamarind. (Tauiarindus Titdtru L.) 

Many very large trees occur. Lefroy mentions one at Point 
Shares nj feet in circumterence and another at Brightwood of 14 
feet. We saw one about in feet in circumference at Bailey Bay, in 
the grounds of Dr. T. A. Outerbridge. It must have been introduced 
very early, biTt I have found no record of the date. It produces 
fruit in abundance, but it is not utilised in Bermuda. 

Bauhinia Yahlii Wight and Arn. 

A white-flowered, ornamental leguminous tree at Mt. Langton. 
Flowers in June. Introduced in 1H74, from Trinidad. 

B, raoemoea paro\/fom Vahl, is also cultivated. 

Vaaeia Jlatula L. 

A leguminous tree, native of the East Indies and China, but nat- 
uralised in the West Indies. Flowers large, yellow, in drooping 
racemes ; legumes long, cylindrical, containing a purgative pulp. 
Lefroy mentions a tine tree near the naval wells. 

Casaia haeiUaria L. 

A tropical American tree, having pinnate leaves with only four 
leaflets ; legumes often a foot long, warty. Mt. Langton (Lefroy). 

Locust ; Common Acacia. (Jttohinia paeudaeacia L.) 

Well grown trees occur at Hamilton, about the public buildings 
(Lefroy). Eastern United States ; a valuable timber tree, with 
durable w^ood. Flowers white. 
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Poinciana. {Poitioiana rsgia Boj.) 

A very ornamental leguminous tree, native of Madagascar, Com- 
mon in gardens, espeoialiy in the vicinity of Hamilton, 

Locust ; Bean Tree. (Eryihriiia velutina Willd.) 

Probably introduced in the 17th century. Some very old and 
large trees are known ; some of the largest have died within thirty 
years. Lefroy mentions one in Smith’s Parish, on the land of 
Somers Tucker, which was twelve feet in circumference, six feet 
from the ground, with very prominent basal buttresses below that. 
The flowers, which appear in April, are orange. 

‘Governor Lefroy thought that this was formerly called “ yellow 
wood” or yellow tree,” though not the true Yellow- wood of the 
earliest settlers. He refers to a map of Ireland Island, dated 1694, 
on which a large Yellow Tree ” is located as a landmark near the 
site of the captain-superintendent’s house. But it is more probable 
that this large tree of 1694 was a true Yellow-wood, for according 
to the depositions of 1693, that tree formerly grew on Ireland Island 
to a large sise (See pp. 610, 616.) 

Locust ; Scarlet-bean Tree. {Erythrina^ sp.) 

A large handsome tree at Mt. Langton, similar to the last, but with 
dark scarlet flowers and scarlet seeds. The leaflets are more acute 
and farther apart, and the petioles larger (Lefroy). Flowers from 
February to April, partly before the leaves appear. . 

Sword Plant; Bois immortelle; Coral-bean Tree. (Erythrina oorallo-> 
dendron L. and ? Erythrina speciosa Andr.) 

A very ornamental tree, commonly cultivated. It has clusters of 
bright scarlet flowers in spring, before the leaves appear. The seeds 
are scarlet with a black spot, and the wood is yellow. Introduced 
by R. R. Darrel], about 1825, from the West Indies 
Occurs from Mexico to Brazil and throughout the West Indies. 

Balsam of Peru Tree. (Myroxyhn peruiferum L.) 

A large ornamental tree at Mt, l^angton and ip other gardens. 
Introduced by Governor Reid, about 1846. 

% 

Qum Arabic Tree ; Yellow Mimosa. (Aoact’a Arabiea Willd.) 
Preqoentljr cultivated in gardens. 
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Black Ebony. ( Albizzia lehhek Benth.zs, Acacia lebbeck Willd.) 

Not uncommon. I-iefroy mentioned one at the Penistons, 06 incbes 
in circumference ; we saw the same tree in 1868, when it was still 
thrifty. Flowers in July. 

Denierartt Almond ; Almond Tree. (Terminalia catappa L.) 

An ornamental oombretaceous tree, native of Asia, but naturalized 
in the West Indies. The flowers are small, apetalous, in small 
axillary spikes, fruit compressed, winged on each side, 1.5 to 2 inches 
long ; seeds edible, oily. 

Several fine trees at Mt. Langton flowered in June (Lefroy). 

Frangipani ; Tree Jasmine. {Plumeria rubra L.) 

A highly ornamental, low, deciduous tree, belonging to the 
AjKieyneie, and native of tropical America, from Mexico to Guiana ; 
naturalized in the West Indies. It was introduced here a long time 
ago. Old trees exist in some of the earliest gardens. The abundant 
funk flowers appear in May, before the leaves. 

White Cedar. {Tabebuia peniaphylla Hems. = ifccowia pentaphyUa 
Juss.) 

A highly ornamental tree of the JS/g/ionio-family, commonly cul- 
tivated. Why it should have been called “ White Cedar ” is not 
obvious, unless the name refers to the appearance of the wood, but the 
bark is whitish. 

The leaves are pinnate and covered with minute scales. The 
white or roso-colored flowei‘s are 2 to 6 inches long, in clusters. It , 
is a large timber tree in the West Indies ; native of Panama. 

Yellow Trumpet Flower; Tree Trumpet-flower, ( Tecoma etam Juss.) 

A very ornamental, small tree, 0~H feet high. The trumpet-shaped 
yellow flowers are narrowly striped with purple; 1.5 to 2 inches 
long^ in racemes. Native of the West Indies and Central America. 

Calabash Tree. { Crescentia ciyete L.) 

This curious tree, which belongs to the J^ignonicir-family, was 
introduced very early. It is native of tropical America, Mexico to 
Brazil, and the West Indies. 

From the hard, dry shell of the large fruit, nsefhl vessels and 
nteninls of various kinds are made here, as in other tropical coun- 
tries, but perhaps the most important use to which they are put is 
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for making bailing dishes for boats. For this purpose it is only 
necessary to saw them into two equal parts. They are very durable 
for this use. 

The tree itself is not a handsome one, tor it usually grows in a 
rather straggling and irregular shape. The huge fruits, about the size 
and shape of a large football, distributed irregularly on the fcranohos, 
give the tree a very curious appearance. The leaves are clustered. 

There are many very old trees of this kind on the islands, some 
of which have been repeatedly bent and broken, or partl}^ uprooted 
by former tempests, but having again taken root, some of them have 
become very picturesque. It seems to be very tenacious of life. 
The old tree at Walsingham, known as Tom Moore’s Calabash 
Tree,” has been mentioned abo\e (p. 440). It is not so large as 
many others and has lost some of its larger branches in severe 
tempests. 

Fiddlewood Tree. ( Cithareorylim quadrangulare Jacq.) 

Plats LXX 

This tree, which belongs to the Verbena-temWy (Verbenarjoie), has 
become thoroughly naturalised and is now the most common decidu- 
ous tree on the islands. It often grows wild in the cedar thickets, 
where its light green foliage contrasts stiongly with the dark green 
of the cedar. It spreads both by means of its numerous seeds and 
by suckers from the spreading roots. 

The first tree planted is said to have been the large one, about five 
feet in diameter, that stands in the lawn in front of the old house at 
Paynter’s Vale; it was planted about 1830-33. (See plate Ixx.) 
All others on the islands are believed to be descendants of this tree. 
It lost some of its larger branches in the great hurricane of Sept. 13, 
1899. This tree is native of the West Indies and Guiana. 

Sweet Bay Tree ; True Laurel {Laurue nohUU L.) 

Not uncommon in old gardens. This is the classical laurel of the 
Old World. 

India-rubber Tree (Ficue elaUiea Roxb ) 

This tree is said to have been introduced South America in 
1826. It is easily propagated and grows rapidly. Several large 
trees are notable, especially one near Flatts Village. The largest 
one in Bamilton, over 12 feet in oiroumferenoe, blew down in the 
1899 hurricane. Native of Asia. 
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Caeuarina equisetifolia L. 

A peculiar ament aceou8 tree, irith fine branclilote and looking like 
the tainariHk, for which it is easily mistakon. There arc no true 
leavOH, hut only leaf-sheaths on the slender branchlets. A few trees 
exist on Ireland Island, where it was once common (Lefroy). 

The flowers are small, apetalous, in aments ; the male aments are 
terminal. It is a native of the Old World, but naturalized in the 
West Indies. 

Weeping Willow. {8allx Bafyyloniea L.) 

Common in moist soil. Introduced about IH.'JO. Asiatic, but nat- 
uralized in most countries 

Caraccas Willow. {Salix Ilumbotdtiana Willd.) 

The leaves are smooth, linear, seriate ; catkins terminal, appearing 
with the leaves. Common in moist places. It grows rapidly. 
Native of the West Indies, and from Mexico to Brazil ; Chili. 

Otaheite Walnut. {Aleuritee triloba Forst.) 

Native of the East Indies, but naturalized in the West Indies. 
Common in gardens and also naturalized. The leaves are three- 
lobed, the middle lobe largest. The seeds are edible. 

It belongs to the Euphorbia family, like the next two. 

Otaheite Gooseberry. {^Phyllanthm diatlchm JMuell. = CVoca die- 
ticha L.) 

One large tree at Mt. I.«iigton flowers in May and June (Lefroy). 
Not common. 

Perhaps not correctly identified by Lefroy, for this species, which 
is from the East Indies, but naturalized in the West Indies, is 
described as a shrub in the West Indies. The native West Indian 
species {J\ nohilU MuelL) grows larger, as a ‘Vshrub or tree,” and 
has a globose berry, and diorcious flow ers, while P, disUchue has 
moncDcious flowers, and a depressed-globose, obtusely angled berry. 
Perhaps the large Mt. Langton tree belongs to some other of the 
numerous allied species. The sap of this plant is milky and poison- 
ous, but the fruit is edible. 

9imd*box Tree. (Hava erepitam L.) 

A single large tree is m the Public Garden at St. George’s (Lefroy). 
jBSsawbere not common, though it grows readily. Its leaves are 
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deoiduouB, roundish^ usually cordate, about 2 inches long ; flowers 
appear ift August. Its large fruit is very remarkable for its explo- 
sive power, when long dried. The sap is milky and poisonous. 
Native of the West Indies, south to Brazil. 

Black Walnut. {JugUvnB nigra L.) 

A few trees have been raised. Introduced from the United States. 

Cyoad ; Sago Palm. ( Oycas remhUa Thunb.) 

Very common in gardens and borders. The largest seen had a 
trunk about seven feet high and over a foot in diameter. The plants 
are of separate sexes, and frequently only one sex is planted, so that 
seeds are not produced. Mr. 6. W. West, of Shell Bay, had a small 



Figure 42 — Oyoads, Boysl Palm, Palmetto, eto. Two cyoads (C 
I evotato) stand in front of the royal pidm. 

plantation of them, witti both sexes together, and here they pro- 
duced an abundance of fertile fruit, like ^a nut, about an inch in 
diameter and covered with a red rind. 

Mr, West at one time shipped lar^ numbers of the leaves to New 
York for decorative purposes^ 
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Mexican Bamboo. {Bambusa vulgaris Wendl.) See p. Ajll. 

Plath LXVH. 

Large groups of bamboo are cultivated for ornament in many 
gardens and by roadsides, especially in the vicinity of Hamilton. 
The taller plants seen may be from 20 to 30 feet high. They are 
relatively slender and very graceful. 

The following are the more common species of foreign cultiyated 
palms : — 

Royal Palm ; Mountain Palm ; Barbadoes Cabbage Palm. ( Oreo- 
doxa oleracea Mart.) 

Fioubbs 5, 42 Plate LXVI, Fxoubb 2 

This is the tallest and most beautiful of the palms that have been 
cultivated here. Solitary specimens of good size occur in many 
grounds, hive tall trees that stand by the roadside, a short distance 
west of Hamilton, and near Crow Lane, are the best known exam- 
ples. The trunk is remarkably smooth, hard, and symmetrical, look- 
ing almost as if turned in a lathe. The pinnate leaves are often 20 
feet or more long. 

This palm is native in the West Indies, where it sometimes grows 
to the height of 100 to 120 feet. 

The true Royal Palm” of the West Indies (O. regia Kth.) is 
similar, but the trunk is largest or swollen about midheight, and it 
does not grow so tall. 

Uru-gru Palm; (rrigri Palm. (Astrocaryum aureum Gr.& Wendl.) 

Cultivated in a few places. Two of the largest are at Mt. Lang- 
tom The trunk, leaves, and spadix bear black prickles, those of the 
leaves about a quarter of au inch long. Native of the West Indies. 

The name Qru-gru Palm is also applied in the West Indies to 
Manimtia coraUina Mart., of Martinique, which bears bright red 
berries, about half an inch in diameter. 

It is said that the name is given to these trees because the pith is 
infested by the very large, fat larva (gru-gru) of a boring beetle 
( Calandra palmamm)^ which is extracted and used as food by the 
natives, in the West Indies, who consider it a great delicacy. 

Cocoa-nut Palm. {Cocos nucifera L*) 

Fiocrb 8. 

Cultivated in many places, but seldom of large siae. The fruit does 
not fully mature. In nearly all specimens the trunk is strongly 
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curved near the base. Naturalised in most tropical countries, but 
said to have been native of Panama. 

Date Palm. {Phoenix daciylifera L.) 

Cultivated in many p^ounds, but mostly as single trees. The 
trees are of different sexes, and as the two kinds are not often 
planted together, the fruit is seldom developed. Probably, also, the 
temperature is not, ordinarily, high enough to ripen the fruit well, 
jfor the date matures best in the hottest and driest climates. 

There is a good specimen of this palm by the side of the old 
Walsingham house. A large one in the public garden at St. George^ 
sometimes matures its fruit. Native of oriental countries but nat- 
uralized in the West Indies. 

Catechu Palm. (Areca catechu L.) Not common. Mt. Langton. 

Japanese Palm, {lihapie jlaheUiformU L.) 

A small palm commonly cultivated in gardens. 

Several other palms are occasionally cultivated. 

Screw Pinos. {Pandanue utilie Borj*'; P. Veitchi Hort.; P. ordora- 
tiesimuB L.) 

These and other species are found in a few gardens. 


b.-^Principal Introduced Ornamental Shrube ; Hedge Plante^ 

The ornamental shrubs are very numerous and many are cultivated 
only in a few grounds. The following are those of most importance, 
aside from those that bear fruit. 

Ghdba. ( Caiopylium caMba h., Jacq.) See p. 483. 

Not uncommon in hedges and borders. 

St John’s Wort; St Andrew^ Cross. (Aeeyrum hypertcoidee tuss 
A. orux-andreae L. in Lefroy.) 

A low, straggling, tropical American shrub, 1 to 2 feet high, with 
small, blunt, subsessilo, stipulate, and punctate leaves. Flowers yel* 
low, pedioelled; sepals 8; p^ls 4. Probably native; perhaps intro- 
duced. Pembroke Marsh and moist pla(^ elsewhere. 
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HibiscuR, {Hibiscm Rosa-i;im€n8isTt.\ IL grandiflorus Mich.; U, 
Bancroftianus Macf.; iT. ^nuiahilis L.) 

Those and others are cultivated for ornament. The red flowers 
of the second arc often 6 inches or more in diametei’. The Okra 
(HihhcuH eucuknt'ns L.) is sometimes raised as a vegetable. 

Martinique Laurel, (Murraya exotica L ) 

Cultivated frequently; a highly ornamental shrub of the Citrus^ 
family. East Indian. 

Wampee. ( Clausetut exeamta Burin.= Vookia punctata Retz.) 

An ornamental East Indian shrub ; not common. 

Lime Myrtle ; Dwarf Orange. ( Driphasia aurmitiola I^iir, = 71 
trlfoUaJta DC.) 

A small East Indian shrub, sometimes used as a hedge-plant. 

American Holly ; South-sea Tea; Box. {Ilex cassine Walt.) 

Common in Rome parts of the islaiidM, as near Flatts Village. 
Valued for Christmas decorations. The English Holly (/. aquifo- 
Hum) is sometimes cultivated. 

JHuonj/mus Japonicus L. (\)mmon. 

Flower Pride ; Bsrbadoes Pride. (CfPsalpinia pulcherrima Sw.) 

An East Indian legumiuous shrub, early naturalized in the West 
Indies. The flowers, which are orange or orange-red, appear in 
August. 

Pigeon Pea ; No-eye Pea. {Cqjanus Indious Spr.) 

An oriental shrub, 8 to JO feet high, early naturalized in the West 
Indies ; flowers yellow or orange. The seed is edible. 

Furze ; Qorse ; Whinn. ( dkm Europteiis L.) 

This has been raised from seed in large quantities, but does not 
appear to become permanently naturalized. It was first intro- 
duced by Matthew Jones, about J«74 or 5, and flowered freely for a 
few years. 

West Indian Ash. ( Cassia giauca Lam.) 

A shrub or small tree with large yellow flowers, cultivated in a 
fe# gardens. Native of East Indies. 
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Lead Bush. {LeuooBna glauca Benth.) 

A very common Aoacia-like shrub with bipinnate leaves, native of 
tropical America, naturalized in Bermuda, or perhaps native. The 
flowers are white, in globose clusters. Seeds itself freely and is 
liable to become a troublesome weed. 

Acacia pamoulaia W., recorded only by Jones, is a halfolimbing 
shrub witli yellow flowers. 

Napoleon’s Plume. {Bauhinia Rw'.) Not uncommon. 

A handsome shrub with bilobed leaves ; flowers in terminal ra- 
cemes, variegated with rose and white. 

Spirma sfdici folia L. ; 8. prunifcAia Sieb. 

These and other 8{>ecie8 of Spircpa are often cultivated. 

Wild White Bose. {Itosa laevigata ^ Mich.) 

Naturalized or native. Walsingham and Pembroke Marsh. 
Numerous species and varieties of garden roses are common in 
cultivation. White roses are among the most abundant. 

Deutzia. (2>. aoabra Th.) Not uncommon. 

Tamarix ; Spruce. {Tamarior Qallica L.) See p. 433. 

A tall shrub, native of southern Europe, extensively used for 
windbreaks and hedges, especially near the shores* 

Crape Myrtle ; Qaeen of Shrabs. {iMgentramkt Indiea L.) 

A very heantifal shrub or small tree, native of China. Common 
in the larger gardens. 

Laurestinus. ( V^umum tinu$ L.) 

Abundant at Mt. Langton, flowering in most months. 

Elder. {Sambvcm nigra L.) 

Native f. Not very common ; in waste places. 

Cape Jasmine. {Gardenia jaeminoidet Eniss; O. ftorida L.) 

This and other species of Gardenia are ovltivated in some gardens. 

Seoloeanthue Sagrceanne Gtiaeb. On Pagets Beach (Millspaugh). 
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Red Jasmine. {Ixora coecinea L.) Often neen in gardens. Other 
species of Ixora are also cultivated. 

Privet. {JAguetrum rulgare L.) Not common. 

Oleander. (Nerium oleander L.) See p, 4ti6. 

Naturalized. Verj^ abundant, and \i8ed extensively for hedges 
and windbreaks by the roadsides and elsewhere ; sometimes found 
on the sand dunes, at a little distance from the sea. Stands salt 
winds fairly well, though the foliage is often damaged. Flowers 
from May to September. A white-iloivered variety is also common. 
Said to have been introduced about 1700 , 

French Trumpet B'low'er. [Tfieretia nereifolia Juss. or Themiia 
tkereiia L.) 

A handsome shrub, with glossy, linear leaves, 4 to 5 inches long; 
flowers large, saffron -colored. Common ; partially naturalized. 

Snuff Plant. (Buddleja Americana L.) 

An American, introduced loganiaceous shrub, common in some 
places along the roadsides near Hamilton. It has terminal clus- 
ters of small yellow flowers. Hemsley also records B, Madagas- 
cariensie Lam. 

Spanish Pepper ; Red Pepjier. {(Jitpshum frutescena L.) 

Common in gardens and borders.' The berry is elongated-conical. 
Probably native, for the early writers refer to a plant that agrees 
well with this. Governor Moore, 1012, speaks of peppers growing 
W'ild. Govenior Butler, 1621, sent ‘‘Red -peppers” to Virginia; and 
Capt. Smith, 1624, speaks of a fruit like a barberry that “sets all 
the mouth on an extreme heat, very terrible for the time,” and hence 
called “red pepper.” 

Hurdis, p. 87o, mentioned also the Bird Pepper ( (7. bacoatum) as 
cultivated, but we did not see it. It has a small globose or ovoid 
berry. 

The Guinea Pepper or Chillies ( C. anuuum L.) is also cultivated. 

Common Sage ; Sage Bush.. {Lafdana involuerata L.se£. odorata 
L.) See p. 432. 

Thorougbly naturalized, forming the underbrush over extensive 
traotp, and growing in the most barren and rocky soils, or even in 
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crevices of ledges* In many places a troublesome weed. Said to 
have been introduced in the latter part of the IHth century by Col, 
Spofforth, to furnish fuel. It is very useful on the sand dunes in 
arresting the drifting sands. (See pp, 475-0.) The flowers, which 
are pale lilac, are abundant at most seasons. The stems arc not 
prickly. 

Red Sage ; Red-flowered Sage Bush. (Lantuna caniara L.) 

Naturalized and common in most places. Native of tropical 
America and West Indies, but said to have been brought here from 
Madeira, about 1 81 0. The flowers are light orange-red. 

Prickly Sage Bush ; Yellow-flowered Sage. {Lantana crocea Jaoq.) 

* 

Naturalized and common, but less abundant than the others. The 
flowers are light orange-yellow. 

Pigeon Berry. {Buranta Flumieri Jacq.) 

A common, naturalized, tropical American shrub, of the Verbena- 
family, with blue flowers in racemes. The plant is not prickly; leaves 
smooth, glossy ; berries yellow, wax-like, poisonous. 

It is allied to the native Turkey Berry (Callicarpa ferruginea)^ a 
shrub which has bluish white flowers and bears large clusters of 
round, red or magenta berries. 

Prickly Myrtle. (Clerodendron aouleatum Gr.) 

A tropical American shrub, allied to the last, naturalized on Ire- 
land Island and elsewhere. It has white flowers, about half an inch 
long, with exsert purple stamens. 

Another specios ( 0. capitatum^f Whiifieldi Seem. ?) was found as 
a natui-alized plant about the Pembroke Workhouse, by Lefroy. 

Cassava; Cassada; Tapioca-plant. (Manihot ^/Ailiesima Pohl.=«7ani- 
pha manihot Kth.) See p, 525. 

Introduced about 1610, and still cultivated. A tuberous rooted 
euphorbiaoeous shrub, with a milky poisonous sap, but yielding a 
large amount of starchy food from the roots, by special preparation 
(tapioca, etc.)* Native of tropical South America, but early uaturah 
ized in the West Indies. 
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Coral Plant. {Jalropha mult\fida L.) 

Commonly cultivated in flower gardens. Native of South America. 
Other apeeien are cultivated leas frequently, as J, podagrim Hook. 
. and J, hastata Jacq. 

Slipper Plant ; Araenic Plant. (Pedilanthus tithjjmaloides Poit.) 

l^^aves thick, fleshy, alternate, bright green ; involucre red. A 
poisonous West Indian shrub, often eultixated for its bright green 
foliage. 

Jihiphorbia eandelabrtim Trera. 

The large and fine specimen grown at Bishop’s Lodge is the 
parent of most of those cultivated on the islands. 

Spanish Bayonet. (Yueoa aloifolia L.=r serrulata Haw.) 

C’oramon in hedges and by roadsides ; sends up tall stalks, 10 to 
la feet high, with spikes of white flowers, in May and June. 

Other species, including Y, Jilamentosa and P. Whippleyl^ are 
cultivated occasionally. 

Bitter Aloe ; Barbadoes Aloe. (Aloe vera L.=s J/oe vulgaris Lam.) 

Formerly cultivaU^d to a considerable extent for the commercial 
drug aloes. The eolloetion of the drug is said to have proved 
unhealthful, and sometimes fatal, so that it was abandoned. 

Very common and quite naturalized. Flow’er-scapes 2 to feet 
high ; flowers yellow, in racemes. 

Giant Aloe. (Furorma gigantea VQii\,.ssFonrcroya gigantm^ in 
Lefroy.) 

A large’ West Indian species, often cultivated. The fleshy leaves 
are entire, mucronate, arising from the top of a short, thick trunk ; 
flower^scapes ao to HO feet high, branched ; the flowers raoetnose, 
greenish white. 

Century Plant ; Margay ; Golden Aloe. (Agave Americana L.) 

Numerous large plants were seen in old gardens and borders. The 
branched flower-scape is sometimes 20 to 30 feet high, and bears 
in early spring large numbers of yellow flowers, clustered at the 
ends of the branches. The stalks, when dry, are often locally called 
** bamboo.’* 

Taatrs. Com, Acad.. Vol. XI. 42 


June, 1902. 
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Several other species are cultivated, as the Blue Aloe (A» Mexicana 
Lam.) ; A . var. varugata Hort. ; A. striata Z. ; A- xylonacantha Salm. 

These woody endogenous plants, though not real shrubs, are put 
here for convenience. 

c. — The more proxnUhent Climbing Tlants or Vhtes, 

Several fruit-bearing vines have been included in a previous list 
(«) with the fruit trees. Among these are the Passion-flowers, the 
Grape, etc. Others are included in the list of seaside plants. 

The following list comprises the more important naturalized and 
cultivated species, and some natives, hut many others are cultivated 
in the larger gardens. 

Sweet Clematis. ( Clematis flammula L.) 

Grows luxuriantly in some places ; cultivated. European. 

Japan Clematis. ( C. Japouica Thutib.) 

Several varieties of this fine species are cultivated in some gardens. 

Woodbine ; Virginia Creeper ; False Sarsaparilla. ( Vitis hederacea 
V>hv,zsiAmpelopsis quinquefolia Mich ) 

This common North American vine, which is native abont Wal* 
singbam, is often cultivated. 

Japanese Ivy. {Vitis inconstmis Wii\» Ampdopsis tHcnspidata 
Sieb.; Thun.; FeiVc/a Hort.) 

Cultivated in gardens, for covering walls. 

Poison Ivy ; Poison Vine. ( Rhus toxicodendron li.) 

Native and very common in thickets and swamps Described by 
the earliest writers with correct accounts of its poisonous qualities 
and its variable effects on different individuals.''' Leaves trifoliate, 
flowers greenish, fruit green, in loose clusters ; the sap is not milky. 
Adheres to ti*ees and walls, like the true ivy, by root«Uke tendrils. 
It is liable to be mistaken for the Japan Ivy, some varieties of the 
latter resembling it in foliage and habit. 

^ A solution of sugar of lead (lead aostais) fax waak akohol is <ma of the bast 
rsmedlss lot tbs irritating poison of this plant ; but sfaic stapbata and oo^er 
siflphats are, perhaps, equally useful, and safer to use. The poison is an oil, 
allied to eroton oil. Dry heat is also useful. The powder of bismuth subnltrats 
is txseful to allay the itching. 
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Pass^ora suherosa L.(r= !\ mhnma L.) Facets (Millspaugh). 

American Wistaria. ( Whtaria spenosa JinXU^^N.frutescens Poir.) 
(Viltivated locally. The Japanese species is also cultivated. 

Blue Pea. ( ClUorla ternaiea L.) 

This and other species of the genus are cultivated and partly 
naturalised. The flowers are very ornamental. 

I'hristmas Bush ; Styver Bush. (Cmsia bicapsidaris L.) 

A naturalized vine, common in hedges. 

English Ivy. (Hedera helix L.) 

Frequently cultivated, but does not grow so freely as in Europe. 

European IloneysiK'kle. (Lonicern caprifoHum L.) 

This and other allied species, as L, semper rirens and L. Japonica^ 
ai*e cultivated, but in most cases do not gro\v very freely. 

Wild White Jasmine {Jasminnm simplieifalium Forst.=^mc//f 
Andr.) (See p. 441.) 

Naturalized at Walsingham, where it grows luxuriantly, forming 
a dense tangle, covering the rocks and large trees ; introduced here 
about 1840, by Archdeacon Spenser. Flowers Ma}'^ to June. 

Yellow Jasmine (J. fmtleans L.) ; White heart-leaved or Arabian 
Jasmine (#/. sambae Ait.) ; pinnate-leaved, white European 
Jasmine (•/. offinn<tle L.), 

These are all naturalized, Imt less abundantly than the first. 

Blue-flowered or Common Morning Glory. ( Tpomcea hederacea J aoq. 
sZ nil tlotb.) 

Very common, often climbing to the tops of high trees in moist 
grounds; naturalized, or perhaps native. The most abundant species. 

Purple Morning Glory. (/. purpurea Koth ) 

Naturalized ; perhaps native at Walsingham ; abundant at Con- 
volvulus CaveJ’ 

eidutfolia Chois. N aturalized. Flowers white, sweet scented ; 
leaves entire, cordate. Mexican. 
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Noyau Vine. {L dissecta Willd.) 

Partly naturalized ; common, licaves ])almatc ; flowere white, 

purplifih at base, aweet acented. 

Yellow-flowered Morning Glory. (L tubei'OHa L.) 

St, George’s, in the Public Garden 

An*ow-leaved Morning Glory. (/. sagittaia Poir.) 

Naturalized in a swamp at Shelly Bay; a North American plant. 

Ipmmm nlllosa R. and P., with the preceding near the sea ; perhaps 
native. Flowers dark purple, variegated. Several other Rpecies 
occur, as /. Leari ; L acuminata R. and S.; /. Jamaica nms 
Don, 

Tpomcea triloba L., near Hamilton (Mills]>augh). 

Cypress Vine. {Ipomoaa or QuamoelH coceinm L., and I or Q, 
quamoclit ’L.^s^culgaris Chois.) 

Both are naturalized and common ; the former more abundant. 

Sweet Potato. {Ipomcpa batatas Poir., or Batatas eduUs Chois.) 
See pp. 526, 6?12. 

Extensively cultivated, since 1616 

Convolvulus Jctmaicensis Jacq. Probably native; found near the 
sea. Flowers pale purple or white, one-half an inch long ; leaves 
entire, narrow lanceolate. 

Biohondra repens Forst. Pastures and marshes ; native. 

Matrimony Vine, {Lycium vulgare Dun.) 

Naturalized from Europe ; will grow close to the shores. 

Maurandia. (ilf. semperfiorens Jacq.) 

Naturalized and common. JK Barolayana Bot. is also cultivated. 

Maurandia (or JCophospermum) erubesosfis Don. Common in gardens. 

Bed Trumpet Flower. ( Tecoma radiocins Juas.) 

Common as a cultivated vine. The orange-flowered species (2! 
Oapsnsis Dind.) is also cultivated. 
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BougaimnUma epectahilia Willd. 

A very ornamental garden jdant, in flower from November to 
May. (^ommon in the larger gardens. Brazilian ; introduced from 
Gibraltar in 1874, by Governor Lefroy. 

AnotheV species (J9. glahra) haw also been cultivated at Clarence 
House (Lefroy). 

Madeira Vine. (BouaawgauUia haaeltoidea H. B. K.) 

OecaKionall}^ cultivated ; South American. 

Dutchman’s Pipe; Juaco. (Arhtolochia trilohaia L.) Not common. 

Oriental Smilfix ; Sarsajiarilla. {Snnlav aspera aagHimfolm 

J.odd.) 

Naturalized in some places. Not common. 

— The Extermination or partial Extermination of Natire Birds, 

a , — Character of the Original Native Avifauna, 

Fortunately several of the early writers*** give pretty full accounts 
of the birds that they found on the islands, and especially of those 
seabirds that existed in large numbers and were of great importance 
to them as food. 

These writers all agree in respect to the wonderful abundance of 
certain seabirds, whose eggs and flesh contributed very largely to 
their food aupply during the early years. Indeed, it is probable that 
without this source of food those shipwrecked parties would have 
died of starvation. Even later, in 1014-1616, during the famine 
that occurred among the settlers (see p. 562), the birds furnished for 
a time a large part of their food. One of these abundant and use- 
ful birds they called the ‘ Egg-bird,’ because its spotted eggs were 
laid ill vast numbers in May, openly, on som(» of the smaller sandy 
islands ‘reserved for their uw\’ These were undoubtedly tenis. 
They were very soon all exterminated oi driven away. 

Among the formerly abundant birds there was one of very great 
interest; originally called the ‘Gahow’ or ‘Cohowe,’ with various 

* Siraohy and Bilvanas Joardan, of Somers* * sbipwreoked party, published good 

a«Ksaunts in 1610. Governor Uoore*s letter was written in 1612, but it was not 

ptthliidied at that time. The Rev. Lewis Hughes published his arconnt in 1615, 
and 0^>t. JTohii Smith, borrowing his facts mainly from. Governor Butler*H 
MBS. Historye, published his own History in 1624. 
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other 9 pel]]ng 8 , from its sinfi^ular note. This bird is unknown to 
science and is, so far as known, totally extinct, for it disappeared 
within the first twelve years of the settlement. 

Among the other seabirds of less impoitaiicc recorded as breeding 
were the Tropic Bird and the “ Pimlico ” (Shearwaters: Paffinus)^ both 
of which probably continue to brood here, though the latter exists 
now only in small numbers, if at a1). 

Of the wading birds, the White Heron attracted particular atten> 
tion and was the subject of an early protective law. It bred ho 
abundantly that a locality, Hearn Bay ” (originally White Hearn 
Bay) on Great Sound, took its name from this heronry. 

Of land birds a considerable number won* mentioned, especially 
by Governor Butler, who distinguished part of them as merely 
migrants,* 

The “Crow,’’ referred to by Governor Butler as flying out to sea 
about sunset, was doubtless the true American Crow, and if so it Jiad 
been more numerous at first. It is still found in Bermuda, though 
bounties have been unwisely oflPered for its destruction. ITie bird 
compared to a crow by Governor Moore, 1012, which has been 
thought to be the Catbird, from his description of its manners, may 
have been the real cn>w. The following extracts give about all of 
value that is recorded by these early writers concerning the resident 
land birds, and some others that they noticed as migrants. 

William Strachy, in his naiTative, 10 JO, has the following account : 
“Fowle there is in great store, small Birds, SpartoweB,t fet and 
plump like a Bunting, bigger than ours, ilobins of divers colours, 
greene and yellow, J ordinary and familiar in our Cabbins, and other 
of lesse 8ort.$$ White and gray nemshawes [herons], Bitters [bit- 

• The following 12 species of birds, generally considered native, apjiarcntly 
still breed on the islands, though some are in very small numbers : Catbird ; 
Cardinal Bird; Blue Bird; White-eyed Vireo; American Crow; Kingfisher, 
Ground Dove ; Florida Gallinule ; Bl%e Heron (rarely) ; White Heron (rarely) ; 
Tropic Bird (abundantly) ; Audubon^s Shearwater or “plmlioo” (perhaps rarely) 
£t Is doubtful whether the Ground Dove was not introduced from the Bahamas. 
Besides these, at least seven species introduced by man are now resident, among 
them the American Quail; English Sparrow ; Bnropean Goldfinch ; Wheatear ; 
Hooking Bird, etc. Over 175 isqpecies of migrants lAait the islands more or less 
ire<)nently. 

t This probably applies to the Cardinal Bird, whose female and young would, 
to a oasttal observer, resemble a large fat bunting. 

t This probably mfers to the BlUeWrd, whose male and female differ in color. 
Bnt ihe author, writing from memory, must have become haay as to the colors. 

TPbe common native White-eyed Vireo might hare been Intended here. 
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terirn], Teale, Soites fsoipesj, Crowen, and Hawkes, of which in 
March wee found divers kinds Ayres, Goslmwkes and Tassells, Oxen 
birds, Cormorants, Bald-cootes, Moore HeniieH,'*' Owles, and Battes in 
great store. And upon Now-yeeres day, in the morning, our Gov- 
ernour being walked foith with another Gentleman, Master James 
Swift, each of them with their Peeces killed a wild Swanne,t in a 
great Sea-water Bay or Pond [Mullet Bay ?| in our Hand.” 

The Rev. Lewis Hughes, 1615, gives the following item as to the 
song birds : 

“ The birds make a noist* almost all night, but not with such pleas- 
ant tunes as the I^^arkes, and other birds doe in England, Ileere is 
no bird that singeth in the daie but the sparrow, J the Robin red- 
brest)} & the Robin-wiHiams.”y 

The following deBeription of one of the birds by Governor Moore 
has been Biipposed by T.#t‘froy and others, but without sufficient 
reason, to apply to the tJatbird, which is still very common, and 
audacious, and as noisy as with us ; 

Fowles there are of divers sorts, but amongst all there is a bird 
like unto yours, which you call in England a Crow, which though 
they lalke in the Barinuda language, yet their tongues shall walke 
as faste as any English womans : wee cannot goe up into the woods, 
but that they will follow after us with such au outcry that it would 
fret a man to heare them. They are very good nieato, fat, and as 
white flesli as a chicken. We many times make some of them leave 
their talking with stones or cudgels, for they will sit and face you 
hard at your band.”^ 

Capt. John Smith, in describing the fatal disease or famine of 
1614-15 (see p. 552), mentioned the appearance of birds that he 

^ Probably the Florida gallinnle, which still breeds here in small numbers. 

t The American Swan (Ofor Oolumtnanuw) has been taken in modem times, 

^ Probably the Oardinal bird. 

The Bluebird, without doubt. 

I Thera is no direct clue as to the species intended by this name, but if it bo 
a native singing bird, still resident here, it is probably the White-eyed Vireo, — 
the only other common, resident, native singing bird, except the Catbird. 

OovemoT Moore must have been familiar with the English crow. Therefore 
it la quite probable that these were real crows, for Governor Butler also speaks 
of the extreme tameness and audacity of the crows when the islands were first 
Visited, I have personally seen them, especially in the breeding season, very 
tame, noisy, and fearless on some of the small, distant and seldom visited islands 
oft the Am^oan coast, The fiesh of young crows Is said to be palatable. 
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callod “Ravens,” There can scarcely be a donbt but that they 
were Turkey Buazards. These birds, like other vultures, have often 
been observed to appear during the time of fatal epidemics in other 
places. During the epidemic of yellow fever in Bermuda, in 1863, 
a specimen of the Turkey Buazard was shot and examined by Mr. 
Ilurdis. Capt. Smith’s account is as follows : 

“ About this time or immediately before, came in a company of 
Ravens, which eontinucQ amongst them all the time of this mortality 
and then departed, which for anything knowiie, neither before nor 



Figure 48.— Turkey Busaard (Cathartea awm}. 

since, were ever seoiie or heard of ; this with divers other reasons 
caused Master More to goe out to Sea, to see if he could discover any 
other Islands, but be went not farre ore ill weather forced him 
backe ; and it were a noble adventure of him would undertake to 
make more perfect all the dangers are about the Summer lies.” 

1 have seen no record of this bird apjmaring in Bermuda since 
1863, but probably it flies near the islands not infrequently, without 
attracting attention. 

None of the early writers mention any birds corresponding to 
the Ground Dove or the Quail, both of which are common and 
familiar. Therefore it is probable that they were introduced in later 
times. (See oh. 34.) 

Nor do those quoted above mention a parrot. But this would not 
be strange, in case a species of shy and retiring habits had existed. 

Governor Roger Wood, in a letter written about 1682, refers to 
four parrots that his wife was sending by the ship to a friend in 
England, as follows : 

“ My wiffe hath sent 4 Pairats in a cage unto my Lady, to bee 
cither kept for your Honor’s pleasure to looke upon, or to give unto 
who your Honor please who takes delight in keeping of them. The 
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parrat is a finne bird, and yellow upon the head and neoke* — she 
desyres ray Lady to accept it in as ^(ood part as she in all love and 
duty doth tender the same/’ 

Although it is not definitedy stated that these were native Ber- 
muda birds, the manner in which they are described would rather 
imply that they were so regarded. It is, indeed, quite possible that 
some species of parroquet did breed there at that time. An aged 
citizen told me that he once saw a pair of green birds fly out from a 
hole in a South shore cliff, where they seemed to have a nest. 
According to his account they looked much like parrots. Of course, 
it is also possible that parrots escaped from cages or liberated from 
vessels may have bred hene, without becoming permanent residents. 

Governor Butler, in his Historyc of the Bermudaes (pp. 3, 4, 5), 
gives the following account of the native birds : “ Neither hath the 
ayre for her part bin wantingc with due suf»plies ot many sortes of 
foules ; as the graye and greene plover ; some ducks, and mallards, 
red-pshaneks [red-shanksj, sea-wigeouh, graye bitturnes, cormorants, 
the white and graye henie, great store of sparrowes and robins 
(which have lately bin destroyed by the eats), woodpeckers, very 
many crowesf (who for a while overboldly wonderingc at the newe 
sight of raan) many of them flndinge the cost of their curiositie, the 
rest are now flownc aw^ay and seldom scene, only some few arc 
sometimes found in the most solitary partes from whence, notwit h- 
standinge, they are generally observed to take their flight to sc, 
about the suunes settinge, allwayes directinge their course to the 
north-west ; whence many (not improbably) conjecture that some 
nnknowen Hand lieth out that waye ; nott fan* of here are also, 
sometimes of the yeare, faulcons, and farfaulcons, osprayes, and a 
smale kind of hawke, in shape and plume like a sparrow-hawke, but 
larger winged, and hoofers for her praye, like a oaystrell,J but thes 
being but seldome found, are (justly) thought to be only passengers. 
But above all thes, most deserving observation and respect are thoes 
two sortes of birdes the one (from the tune of his voice), the other 
(from the effect) called the oahowe and egge-bird.’^ 

♦ This psouliaiity of a yellow head and n<»ck would indicate that these birds 
Were Carolina parroquets (Oonurwt Carohnm9i$\ or a closely related extinct 
•peoies. This is the only existing American species having that character 
strongly marked. 

t This must have been the Ameriean Crow {Oorvus Amertoemtis), or the Fish 
Crow (C, ossifraga Wils.). Perhaps both were native here 

^Prohabbr the American Pigeon Hawk, a migrant attU. 
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h . — 7%^ Egg JSird$ {Sterna^ «ev. sp.). 

Under the name of “ Egg Bird*/* the early writers included all 
the species of terns that were breeding, of which there may have 
been several. Hughes designated two kinds, viz : Sandie Birds and 
Noddies.” 

The numbers of the Egg Birds originally breeding on some of 
the smaller islands must have been exceedingly great. But owing 
to the reckless and heartless manner in which they were destroyed, 
with their eggs and young, it took but a few years to exterminate 
them, or so nearly so that they ceased to breed in any noticeable 
numbers, and only on the most inaccessible rocks. 

They are now known only as migrants As breeding birds they 
have long been extinct at the Bermudas, the last records of their 
breeding, even in small numbers, being about fifty years ago. 

Capt. John Smith, in the 1820 edition of his History, says that 
both the egg birds and the cahows were even then “ all gone.” 

William Strachy, of Somers’ party, described them in 1610 : 

There is fowle in great number upon the Hands, where they 
breed, that there bath beene taken in two or three houres, a thousand 
at the least : the bird being of the bignes of a good PIdgeon, and 
layeth egges as big as Hen egges upon the sand, where they come 
and lay them dayly, although men sit downe amongst them : that 
there bath beene taken up in one morning by Sir Tliomas Gates’ 
men one thousand of Egges : and Sir George Sommers’ men, coming 
a little distance of time after them, have stayed there whilst they 
came and layed their eggs amongst them, that they brouglit away as 
many more with them ; with many young birds very fat and sweet.” 

The Rev. Lewis Hughes, who recognized two kinds of egg birds, 
noticed the regularity with which these and the Cabow returned each 
year. He says : 

‘‘ When the Cahouze time is out, other birds called noddies and 
sandie birds come in, and continue till the latter end of August.” 

Governor Moore, in 1612, gives the following graphic account of 
the abundance of the Egg Birds at that date : 

And for fowle wee went tbe third day of our arrival unto the 
Bird Hands* (as we call them) and using neither stioke nor stone, 
bowe nor gunne wee tooke them up in our hands so many as we 

♦ One oi these wss undoubtedly Long Bltd Island. 1?hsy probably bred also 
on Cooper’s Xslaad, Ohavlss Island, Osstle fsland, and sevsml other small islends 
where there was sandy soil. 
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would, that every one of the company were to have, »ome three 
borne fouro a jieene, three for a childe boy or girl, for a man foure, 
then reckon what those that served some fotirscow' people did amount 
unto. But this 18 certaiiie, if wee would have .brought away twice 
so many more wee might, but our order is not to take Fish or Fowle 
but for one or two meales, because that by reason of the flies, an<l 
heat of the countroy (hoy will not keepe, especially these two 
monthes, June and July, and some part of August.” 

Governor Butler, writing of the Egg Birds in 1019, said : 

“Thes last, arriveinge the first of the spring, upon the first 4)f 
May,*" a day constant ke|»t, falls a layeiiige infinite store of egges, upon 
certaine smale sandy ilands reserve^l for them ; and so continue all 
that monef he, being all the while so tame and fearlesse that they suffer 
themselves, with much adoe, to be thrust of their egges, the which, 
notwithstandinge they laye and sitt upon promiscuously ; so that 
many thousands of eggos (being as bigge as lien’s egges) are ycarely 
eaten, and many more would be, but that by stricte inhibition, they 
are preserved.” 

This was written after certain re'<trictive laws had been paKse*!, 
against recklessly killing and robbing these birds and the ( 'ahow, 
but “ overlate,” as Butler himself said. (Seep. 07.S.) 

Prtm the early accounts it is not possible to tell, with certainty, 
W’^hich species of terns were included under the general name of 
Egg Birds. 

Hughes speaks of two kinds: the Noddies, which were probably 
the same as the West Indian Noddyf (A/iom sCo/idue), and the 
^^andies, which may have been the (*ommon 1'ern (Sfenfrr hirundo) 
and the Koseatt^ Torn Dougalll)^ l>oth of which are recorded 

by Hurdis as having been found breeding on Gurnet Hoad Rock in 
some numbers (40 to 50 pairs), in 184h, but were destroyed or driven 
away soon after that, so that for about fifty years past tliey have 
only been known as irregular migrants, not seen at all some years, 
but sometimes appearing in flocks of considerable size in autumn. 

♦Tliis being “did style” reckoning, the corresponding date now would Iw 
May Idth. Thle Is about the date when they now arrive at Nautueket Island, 
where they still breed. 

f Hughee and the other early historians of Bermuda probably obtained their 
names of the birds and fishes, eto., directly from the sailors, some of whom had 
donbtliiMi visited the West Indies in former voyages. It is well known that the 
vmmaoulai^ or sailor’s names of West Indian productions are wonderfully x>er- 
sisteaty laige numbers of them being widely used now, fust as they were fiOO 
years or more ago. 
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The Noddy, during the past fifty years, has only been observed as a 
very rare accidental visitant. 

But it is possible that the original Egg Birds may have included 
other species that are now confined to the West Indies and oth^r 
southern waters, in the breeding season, for they were only summer 
visitors in Bermuda The large size of the eggs (equal to a hen’s 
egg) might indicate the larger tern (Sterna maxima), which still 
breeds in the Bahamas. The Sterna anosthoitHs, which breeds in 
the Bahamas, may also have been included. 

c. — I'he Cafiow; its History and Extermination, 

The most interesting as well as most imporiant native bird, when 
the islands were first settled, was called the Oaliow, from its note. 
It bred ui almost incredible numbers on some of the smaller islands 
near St. George’s and Castle Harbor, especially on Cooper’s Island. 
It was nocturnal in its habits and was readily called by making loud 
vocal sounds, and then easily captured by hand, at night. Its flesh 
was described as of good flavor, and its eggs were highly prized as 
food. As it came to land and bred in the early pait of the winter, 
when no other birds or eggs were available, it was quickly extermi- 
nated for food by the reckless colonists. ^ 

It laid a single, large, white egg, described as like a hen’s egg in 
size, color, and flavor. The nest, according to the earliest writers, 
was a burrow in the sand like a coney’s, and not in crevices* of the 
rocks, like that of the shearwaters, with which maqy writers have 
tried to identify it. Governor Butler, in his ‘Historye of the Ber- 
mudaes,’ alone stated that its eggs and young were found in crevices 
of the ledges, but he evidently did not have the advantage of per- 
sonal experience, for at that time the bird was probably extinct, or 
very nearly so. 

The time of laying its eggs is a very remarkable point, in which 
it differed from all other birds of northern latitudes. The early con- 
temporary writers all agree that it laid its egg 4n December or Jan- 
uary’ or *in the coldest and darkest months of the year.’ The 
shearwaters, even in the West Indies, lay their eggs in spring (March 
and April) and their eggs are so musky that they are not edible ; 
certainly no one would compare them to a hen’s egg. Their flesh 
also has so strong a flavor of bad flsb-oil and musk that no one 
would eat it, unless on the verge of starvation ; though the newly 
hatched young are sometimes eaten by sailors for lack of anything 
better. 
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The bird itself was variously described as of the size of a pigeon, 
green plo\er, or sea mew ; its bill was hooked and strong, and it 
could bite viciously ; its back was ‘ russet brown ’ and there w^ere 
Oisset and white quillfeatbers in its wings ; its belly was white. It 
arrived in October and remained until the first of June. 

There is no known living bird that agrees with it in these several 
characters. Most certainly it could not have been a sbearw’ater, as 
Hurdis and others have supposed, nor any known member of the 
petrel family, all of w'hich have such a disagreeable flavor that 
neither their flesh nor eggs are used as food unless in oases of starva- 
tion. 

The following graphic account of the bird and its habits was 
written by Mr. W. 8trachy, one of the party wrecked with Sir 
George Somers in the ^Sea Venture,’ July, IfloU : 

“A kinde of ’ webbe-footed Fowle there is, of the hignesse of an 
English greene Plover, or Sea-Meawe, w’hich all the Summer we saw 
not, and in the darkest nights of November and December (for in 
the night they onely feed) they would come forth, but not flye farre 
from home, and hovering in the ayre, and over the Sea, made a 
strange hollow and harsh holding. They call it of the cry w'^hich it 
maketh, a Cohow. Their colour is inclining to Russet, with white 
bellies, as are likewise the long feathers of their wings, .Russet and 
White, these gather themselves together and breed in those Hands 
which are high, and so farre alone into the Sea, that the Wilde 
Hogges cannot swiinme over them, and there in the ground they 
have their Burrowes, like Conyes in a Warren, and so brought in the 
loose Mould, though not so deepe ; which Birds with a light bough 
in a darke night (as in our Ix>wbe]ling) wee caught, I have beene at 
the taking of three hundred in an hoim', and wee might have laden 
our Boates« Our men found a prettie way to take them, w^hich was 
by standing on the Rockes or Sands by the Sea-side, and hollowing, 
laughing, and making the strangest outcry that possibly they could ; 
with the noyse whereof the Birds would come flocking to that ]dacc,. 
and settle upon the very arnies and head of him that so cried, and 
still creepe necrer and necrer, answering the noyse themselves ; by 
which our men would weigh them with their hand, and which 
Veighed heaviest they took for the best and let the others alone, and 
so our men would take twentie dozen in tw^o houres of the chiefest 
of them ; and they were a good and well relished Fowle, fat and full 
as a Partridge. In January wee had great store of their Egges. 
which are as great as an Hennes Egge, and so fashioned and white 
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tiholled and have no difference in yolke nor white from an Hennea 
Egge. There are tboueands of theae Birda^ and two or three Hands 
full of their Burrows, whether at any time (in two houres warning) 
we could send our Cockboat, and bring home as many as would 
serve the whole Company ; which Birds for their blmdnesse (for 
they see weakly in the day) and for their cry and whooting, wee 
called the Sea Owlo;* they will bite cruelly with their crooked Bills.” 

The following description is taken from ‘The Narrative’ (lOlo), 
by SilvanuB Jourdan, who was also one of Somers’ party : 

“Another Sea fowle there is that lyeth in little holes in the 
ground, like unto Coney holes, and are in great nural^ers, exceedingly 
good meale, very fat and sweet (those we had in the winter) and 
their egge are white, and of that bignesse that they are not to be 
knowne from these egges. The other birds egges [ternsj are 
speckled and of a different colour.” 

In “A Letter written from the Summer Islands,” Dec., 1614, by 
the Rev. I^wis Hughes, the following account of the cahow occurs : 

“ Here is also plenty of sea foules, at one time of the yeare, as 
about the middle of October, Birds which we call cahouze and Pirn* 
licoes come in. The Cahouze continue til the beginning of June in 
great abundance, they are bigger bodied than a Pigeon & of a very 
firm & good flesh. They are taken with ease if one do but sit downe 
in a darke night and make a noise, there will more come to him then 
he shall be able to kill : some have told me that they have taken 
twelve or fourteen dozen in an hower. When the Cahouze time is 
out, other birds called noddies and sandie birds oome in, and continue 
till the latter end of August.” This is the only account that gives 
definitely the time of its arrival and departure (old style). 

The following extract is from the early part of Governor Butler’s 
“ Historye,” written about 1019, as shown by internal evidence : 

“ For the cahowe (for so soundes his voice), it is a night bird, and 
all the daye long lies hidd in boles of the rocks, whence both them- 
« selves and their young are in great numbers extracted with ease, and 
prove (especially the young) so pleasetnge in a dish, as ashamed I 
am to tell how many dosen of them have been devoured by some 
one of our northern stomacks, ev<»n at one only meale.” 

*Thsas peculiarities do not appljr to tbs shearwaters, for they are often seen 
swimming and feeding in small fiooks, in the day time, far away from their 
nests, Nor are they known to utter any loud cry simihit in sound to “ cahow 
In fact they are rather silent birds, not even making an outcry when puHed off 
thdr eggs; nor are they to be seen hoverhif over the water. See under “ Pim-* 
l|fo,” below. 
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Thiti i» the only original that T hnd, among the early 

writingR, that it lived in holes of rocks. It Is possible, however, 
that it lived in all available holes,, either in those made in the soil by 
the abundant land crabs or those found among rocks. It may not 
have made its own burrows, when other holes were available. 
C/aptain John Smith’s account was compiled from those given above. 
He did not visit Bertnnda. 

The following account, also from Oovenior Butler’s llistorye,” 
relates to the famine of 1«15 (see ch. p. 562), and shows one 
principal cause of the very rapid extermination of the birds : 

Whilst this Pinnace was on her way for England, scarcetie and 
famine every day more and more prevayleinge upon the sickly 
colony, caused the governour to hM>k well about him ; in the begin- 
ning of the newe yeare, iherefore {lfil5|, 150 persons of the most 
ancient, sick, and wcakc, wer sent into Coopers Hand, ther to be 
relieved by the <‘omeinge in of the sea-birds, especially the Oahowes, 
wher, by this half hunger-starved company, they are found in infinite 
numbers, and with ail so tame and amaxecl they are, that upon the 
least howeteinge or noyce, they would fall downe, and light upon 
their shoulders as they w^ent, and Icggs as they satt, suffering them- 
selves to be caught faster than they could be killed ” Wittnesse 
the geiierall carriage and l>ehaviour of this company, who being thus 
arrived and gott up to a libertie and choice of eateiug as much as 
they would, how monstrous was it to see, how greedily everything 
was swallowed downe ; how incredible to speake, how many dozen 
of thoes poore silly creatures, that even offered themselves to the 
slaughter, wer tumbled downe into their hottomle8>e mawes: wher- 
upon (as the sore effect of so ranck a cause, the birrls witli all being 
exoeedeingly fatt) then soilenly followe<i a generall surfettinge, much 
sickneaae, and many of their deatbes.” 

The season of the year when these people were sent to Cooper's 
Island ootifirtns the statimient that the cahow was the bird that they 
fed upon and destroyed so ruthlessly. 

In the *♦ Plain and True Relation ” by the Rev. liowis Hughes, 
Tx>ndon, 1621, there is also a graphic account of the famine of J615, 
from which the following extract is taken : 

The first night that I lay in the Hand, which you call Coopers 
Hand (whither the lazie starving crewe were sent, and with thorn 
some honest industrious persons, though then much out of heart, and 
now living and well, thanks unto God) when I saw in every Cabbin 
Pots and kettles full of birds boyling, and some on spits rosting, 



672 A. JE VerriU—TA« Bermuda Jdande. 

* 

and the silly wilde birds comming so tamo into my oabbin and goe so 
familiarly betweeiie my feet, and round about the oabbin, and info 
the fire, with a strange lamentable noyse, as though they did bemoan 
us, and bid us to take, kill, roast, and eate tlioiu : 1 was much amazed, 
and at length said within myselfe, surely the tameness of these wilde 
birds, and their oifring of themselves to be taken, is a manifest token 
of the goodncsse of God even of his lo\ e, his care, his mercy and 
power working together, to save this people from starving, hir. 
Moore, then Govemour, fearing that their overeating themselves 
would be their destruction, did remove them from thence to Port 
Royoll, where they found but little or no want ; for birds they had 
there also, brought to them every weeke, from the Hands adjoyning, 
whither some were sent of purpose to bird for them.” 

That Mr. Hughes referred mainly to the cahow, though he did 
not mention the name of the “silly birds,” may lie properly inferred, 
because of the season, “beginning of the newe yeare,” when the 
large party of starving settlers was sent there for food, for the egg- 
birds did not arrive until the first of May. This famine with the 
sending of a large number of starving persons to feed on the defonee- 
less birds at their breeding season, was unquestionably the direct 
and principal cause of their very rapid extermination, for it was 
during the next year (IGIO) that the first law was passed, “but 
overlate,” restricting the “ spoyle and havock of the cahowes.” • 

Capt. John Smith’s account of this event is as follows : 

“Thus famine and misery' caused Govemour More leave alibis 
workes, and send them abroad to get what they could ; one hundred 
and fifty of the most weake and uoke he sent to Ooupers Isle, where 
were such infinite numbers of the Birds called Cahowes, which were 
so fcarlesse they might take so many as they would.” 

These accounts of the habits of tiiC oahow would not, in the least, 
apply to the shearwater. It is probable that another nocturnal bird 
called “Pimlico” by the early settlers was the shearwater; the 
latter is still called “ pimlioo ” by the native fishermen. (See below'.) 

Although it was very unfortunate that Governor Moore was 
obliged to place those famished people on Cqopei’s Iidand during the 
breeding season of the birds, it is evident that he had no other 
resouroe. No other food oould be had, at that season, to keep the 
people from sheer starvation. Hogr long they remained there is 
aneertain, but it was long enough to exterminate nearly all the 
breeding birds. They may, perhaps, have remained till the egg-birds 
arriyed in ^ring, and thus helped to extermuutte these birds iJso. 
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Indeod, part of Hughes’ account miglit apply better to the t*6n)8 than 
to the cahow, but ho doe« not give the date of his visit to Cooper’s 
Island. To have remained for the egg-birds would imply a sojourn 
of about four or five months on Cooper’s Island. 

There are several references to this bird in the loc^al laws of Ber- 
muda. Kven so early as 1010, a law was passed restricting the taking 
of the bird and its eggs, because of the rapid decrease in its num- 
bers, It is thus referred to in Governor Butler’s “ liistorye 

“ In the same inoneth he held his second generall Assize at 8t. 
George’s, as irregularly as the first, wherin not any matter of note 
was handled, only a ])roclamation (or rather article, as it was then 
tearmed) was published (but overlate) against tlie spoyle and havock 
of the eahowes, and other birds, which already wer almost all of 
them killed and scared awayo very improvidently by fire, diggeinge, 
Htoneinge, and all kinds of murlheringes.” 

Among the laws enacted by the Bermuda Company, 10iJl-*22, was 
the following : 

*‘The Govemour, and other officers, shall take care for the preser- 
vation of the breed of Birds, by reserving to them those Hands 
whereuiito they resort.” 

This doubtless refers to the egg-birds as well as to the cahow, but 
it was “overlate,” like the former law, for before that time the 
cahowH and the egg-birds had been practically exterminated.* 

The cahow is said to have bred on various small islands to which 
the wild hogs could not swim. Previous to the introduction of the 
hogs they and the egg-birds may have bred also on the larger islands, 
for they had originally no natural eiiemies there. The hogs would 
certainly have exterminated them from all the islands to which they 
could get access. But Cooper’s Island is the only island mentioned 
by name as a breeding place. As they burrowed holes in the soil 
for their nests, they could have bred nurnerouHly only on those 
islands that had some sandy soil (shell-sand). 

Cooper’s Island, which contains about 77 acres, has a large amount 
of sandy soil, and was, therefore, admirably adapted for their use and 
would have afforded room for a vast number of nests. They prob- 
ably bred, also, on Nonesuch, Ht. David’s, Charles Island, etc., in 
those parts that are sandy. 


* Oapt John Smith in his General History of Vii^ia, etc. (ed. of 1639), 
sMis that the oahows and egg-birds were “ all gone at that date. 


* TijMuni. OoKM. Aoab., Yol. XI. 


JuNs, 1903. 
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It has lonpr boeti thought, but without any evidoiice, that Qurnet 
Hoad Rock” (pi. Ixxix, fig. 1) was one of its breeding places, and 
from its isolation and inaccessibility, the only place where it might 
have continued to live long after it had disappeared elsewhere. 

Perhaps this was partly due to a misunderstanding of the name, 
which, as I have elsewhere shown, does not refer to a bird but to a 
fish, (See pp. 454-'6 for the history of this name.) 

Mr. J. L. Hnrdis in 1849, visited this rock, which is a small pre- 
cipitous island, situated off Castle Harbor, and found there the nests 
of a shearwater (doubtless Audubon^s shearwati^r) in rrevidies of 
the roeis. He therefore concluded that he had found and identified 
the long lost cahow. His identification has been accepted by other 
later writers on the ornithology of the Bermudas, apjiarently with- 
out any adequate consideration of tlie facts stated by the early 
writers from personal observation. Among others, Newton, in his 
Dictionary of Birds, 1890-93, has adopted the same vieu, but with- 
out any additional evidence and without critical discussion of the 
records. 

Mr. John T. Bertram, a resident of Bermuda, after long experience 
in collecting the birds and their eggs, concluded (1878) that the 
original Cahow was extinct, and that the Pimlico was the dusky 
shear-water {Puffinm Anduboni). Oapt. 8. G. Reid (1884) was 
inclined to adopt Bartram’s opinion, but suggested that the Cahow 
might have been one of the larger Shearwaters, still found there 
occasionally, but in hie formal list he put it under P. o&seur?/f,=s 
Anduboni. Bartram was doubtless correct in this case. 

(Governor Butter and the Rev. Lewis Hughes stated that a boat 
could go to its breeding places and get a load of the bird and its 
eggs in a short time (see also Straehy’s account, above). This was 
apparently done only in the night. Therefore the islands visited must 
have heon near at hand and easily accessible, with safe landings, even 
in winter, when the eggs were sought. Gurnet Head Rock does not 
fulfill any of these conditions. It is several miles from St. George’s, 
then the chief settlement and capital ; it stands isolated outside all 
the other islands, so that it is exposed to the full force of the sea on 
all sides, and in December and January the sea is here always boister- 
ous; it has no place where a boat can safely land, unless in nearly 
calm weather and by daylight ; its sides are formed by nearly per- 
pendicular, exceedingly rough, hi|^ cliffs, which can hardly be 
scaled without risk of loss of life or limbs^ Unless by means of ropes 
and ladders. Moreover, the top is of very small area and almost 
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deHtiiute of soil. So that there i1* no potsaible chance for a bird like 
the cahow to burrow there. The writer, with two companions, 
visited this island about the first of May, 1901, on a day when the 
sea was not very rough and the tide was low. We found it impos- 
sible to land except by stepping out upon a narrow, slippery, and 
treacherous reef of rotten rock and corallines, covered with sea* 
weeds, exposed only at low tide, and standing a little way from the 
shore, with deep water between. The sea was breaking over this 
rei‘f, and it was difficult to wade ashore except at one place, on 
account of the depth of water. With the aid of a long pole 
the writer climbed partly up the side <»f the rock, at the only avail- 
able place, on the inner side at least,* and though he did not reach 
the summit, ascertained that there is no soil on the top, but only 
a few seaside shrubs and herbaceous plants, growing from crevices 
of the rock. This was sufficient to prove that the cahow never bred 
on this rook, and if it had, the early settlers would never have gone 
there in the winter and at night to get the eggs or birds. 

It is far more probable that one of its smaller breeding places was 
on Charles or Goat Island, which is a laigcr, barren, uninhabited 
island about half a mile inside of (iurnct Ifead Rock. It has a 
beach of shell -sand on the inner side where boats can safely laud. 
On this island, near the north side, there was a deep deposit of sand 
and soil, which was early used as a burial )»lace for the soldieis who 
died in the old fortifications on this and the adjacent Castle Island 
and Southampton Island. Indeed, we found two human skeletons 
partly exposed in this bank of sand, where it had been recently 
undermined by the sea. Evidently a large amount of this sandy 
deposit, which contains numerous fossil land snails of a species not 
now living on the smaller islands Bermudevsis)^\i 2 ^/s 

been washed away since the time when the old ** Charles Fort ” was 
built here, about This sandy patch would have been a suit- 

able place for the nests of the cahow. 

It may have bred to s<ime small extent on Castle Island, but the 
amount of sandy soil was small there. These and other adjacent 
islands^ including Cooper’s Island, were fortified between 161*2 and 
16^21, and it is probable that their occupation, at that time, was one 
ef the causes of the rapid extermination of the cahow and egg-birds. 

We endeavored to secure some bones ^of the oahow by digging in 

^ It is possibls that there may be a better place to ascend the rook on the 
seawani aids, where we could not land on aeoount of the surf, but the boahnsn 
denied this. 
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the rubbish heaps about the old fotts on Castle Island, but though 
we found numerous bones of fishes, hogs, etc., and a few of birds, 
none of them belong to the caliow. But j)robably the deposits that 
we excavated wore of too late a date, for the Oastio Island forts aero 
again garrisoned during the war of 1812. (See pp. 402, 403.) 

We were, much to our regret, unable, for lack of time, to dig for 
the bones of the cahow on Cooper’s Island. Mucli of the land there 
is now cultivated. The loose ground is full of the holes of two 
species of land crabs. One of these is a very large species ( Cardi- 
soma Quanhumi)y whos^ holes may easily have served the cahoa 
for nesting places in early times. 

The chances of finding bones of the cahow would probably be 
much better on Cooper’s Island than elsewhere, judging by the 
above quoted narratives of Governor Butler and Mr. Hughes. 

The soil of calcareous sand on these islands is admirably adapted 
for the long preservation of bones and shells. Therefore it is rea- 
sonable to expect that some fortunate party may yet discover the 
skeleton of a cahow, by which its real nature may be detemaned. 

That its identification with the sheartvator or ‘‘pimlico” by Mr. 
Hurdis was an unfortunate error, seems absolutely certain. The 
latter differs in sixe, color, structure, manner and time of nesting, 
and other habits, flavor of flesh and eggs. 

It even seems improbable that the cahow belonged to the petrel 
family. It appears to me more probable that it was allied to the 
auks (Alcidee), many of which burrow in the ground and lay white, 
edible eggs. The northern auks have edible flesh and often a strong 
hooked bill. But no existing species breeds so far south, nor do 
they breed in winter. The cahow may have 8j>ent the summer in 
the southern hemisphere ; or it may have been a localised pelagic 
species, coming to the land only for breeding purposes. 

Jfnown (Jhnraokriiiioe of the Cafiow. 

The peculiarities of this bird, so far as known, can be briefly sum- 
marised as follows : 

1. The cahow is an extinct web-footed sea-bird, unknown to ornith- 
ologists. It rapidly became extinct about 286 years ago, as the direct 
result of the occupation bv the earliest settlers of the islands on 
which H bred. 

2, It was not a shearwater, nor like any other member of the 
petrel family. It may have been related to the auks (AlcidsB)^ some 
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of which have nimilar white egg« and burrowing babitfl, and are 
CMJible. 

3. It was strictly nocturnal in its habits. It flew only at night 
and made a strange hollow and hai^sh howling’’ and a loud call, 
from which its name (cahow) was given. It came readily to persons 
imitating its note, and could then be easily taken by the hand, in the 
night. 

4. It had good powers of flight, but could also run about on the 
ground without difficulty. It was very tame and unsuspicious. 

5. It nested generally, if not always) in burrows in the soil, and 
laid a single, large, white egg, of good flavor, like a hen’s egg in 
sis5e and taste. 

6. It arrived at tlie Heriuudas in October or November (old style) 
and remained till almut the first of June {Hufjhes). 

7. It laid its eggs in December and Jauuar}% “in the coldest 
months of the year.” In this respect it diflierod from all other sea- 
birfls of the northern hemisphere. Therefore it probably s)>ent its 
Kummer south of the equator, or else it was a local pelagic species 
that remained constantly at sea in summer, perhaps not far away. 

S. In size it was compared to a “pigeon,” to a “green plover,” 
and to a “partridge.” Therefore its egg must have been very large 
ill comparison with the si74e of the body of the bird. The large 
number of birds said to have been eaten at a meal also indicates a 
rather small bird. 

0. It had a strong hooked bill and could bite v iciously. No men- 
tion was made of its ejecting oily or other matter from its bill for 
defence, as do the petrels. 

10. Its color was “ russet dirown ” on the back; its quill-feathers 
were russet-brown and wdiite ; its belly was white {Htrachy), 

In this combination of characters it differed from all known birds.* 


Pimlico or Shearwater. {Pt^nm Andnboni 

Finsoh, 1872 =s P. ohscurm of Hurdis and Reid.) 

The early writers refer to a nocturnal bird that they called the 
“Pimlico” (spelled pimpliooe by Butler, and pemblyco by Capt. 
Smith) from its peculiar note, helped out, as Governor Butler sug- 

* Thsi^e views have also bean uxaintaiued by the writer in an article on the 
Oif^W in Popular Science Monthly, vol. lx, p. 22, Nov., 1901, and in Annals 
and Mjig. Nat. History, vol. lx, p. 26, Jan., 1902. 
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gested, by considerable imagination and some fond recollections of a 
favorite locality in England. • 

However, it is peculiar that the same name is not only used for 
the same bird, to this day, by the fishermen in Bermuda, but it is 
also still used for the same bird by the natives in the Bahamas, 
where it breeds.! 

Governor Butler’s account, 1019, is as follows: ‘^Another smale 
birde ther is, the which, by some ale-hanters of London sent over 
hether, hath bin termed the pimpHcoe, for so they imagine (and a 
little resemblance putts them in mind of a place so dearely beloved), 
her note articulates ; and this also, for the most part, is a bird of the 
night, and whensoever she sings is too true a prophett of black and 
foule weather.J 

The superstition that this bird is a sign of ba<l weather still i)re- 
vails among tbe fishermen and sailors. 

This bird was found by Mr. Bartram breeding as late as about 
1874, in the holes and crevices of the rocks on scveiral of the small, 
barren islands about Castle Harbor.g Capt. Reid says that he found 
two nests with young birds in 1874, and kept one alive for some 
time. It always lays its eggs in crevices of the rocks, without any 
definite nest. 

Mr. Wedderburn, Capt. Drummond, and Mr. Ord visited Gurnet 
Head Rock, May aoth, 1850, and found two nests with a young one 
in each, and also secured one egg at that date« but did not see the 

* According to Governor Iiefroy, the original Pimlico was a well-known ale 
house and place of resort near Hogsden. It was referred to in The Alchemist/' 
act V, so 1 ., 1610, and in other works of that period, e. g.t 

** Sir Uonel. ^ 1 have sent my daughter this morning as for 

As PimlicOf to fetch a draught of Zlerhy ale, that ft 
Hay fetch a odour in her ofaeelcs.’ Tu Quoque, 1614. 

The name was subsequently adopted for a similar place near Chelsea, and so 
eventually extended to the whole of that district 

t In Australia this name is given hy the aaitives to the Friar Bird, on account 
of its peculiar notes, although there is no other resemblance between that bird 
and the shearwater 

JThe accounts of this and the other birds given by Oapt. John Smith were 
evidently borrowed, with small verbd changes that did not improve them, 
directly from ButWs Histotye, but he seems to credit them to Norwood. 
He added some observation# taken from Straohy and Hughes, and made some 
mistakes in his compilations, a# when he aald the eggs of the Cahow wen* ** 
'^speckled, the others [egg-bir^l white,” just reversing the facts. 

Hr. Bartram also found a nest of a larger shearwater (P. AngUtrum f), April, 
1864. and May X, X877, on one of these Mets. 
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old birdf)* Thin date is quite contrary to the time of breeding of 
the cahow, but agrees well with the time of breeding of this shear- 
water in the Bahamas. Whether the pimlico still breeds here in small 
numbers, on the small uninhabited islands, is uncertain. We did not 
see it in 1H98, nor in J901« 

Dr, Henry Bryant* gave a good account of the breeding habits of 
this bird on the Bahamas, in 1850. The following is his description 
of a freshly taken adult bird : 


“All the upper parts, wings, and tail, sooty brown; below, white; the 
boundaries of the colors not abruptly marked ; bill bluish, with the ti)>K of the 
mandibles black ; this latter color running up the cnliuen to the forehead. 
Tarsi and feet pale flesh-color, with the posterior edge of the tarsus, the whole 
sole, and the upper and outer surface of the outer toe, running obliquely back- 
ward at the tarsal extremity to the hind part of the tarsus, black.” 


Length 

Length to end of claws 
Length to end of wings 

Extent 

Wing from flexure 

Tarsus 

Middle toe 

Bill along ridge 

Gape 


3 

$ 

.844 

.840 

.350 

.345 

.497 

.480 

.690 

.666 

.317 

.305 

.087 

086 

.041 

.088 

.086 

.086 

.0445 

.044 


He found them nesting there March 24ih ; both sexes incubating 
in turn. He states that the eggs do not much resemble a lien’s egg, 
for they are highly polished and much more fragile, and vary a good 
deal, both in size and form. The old birds arc never seen to enter 
their holes in the daytime, but may be seen feeding in flocks at sea. 


e.’^The Tropin Bird. 

Tropic Bird ; Long-tail ; Boatswain Bird, {l^hni^ton JlaoiroHtris Br ) 
See p. 428. 

Plats LXXn ; Ficuas 1. 

This g^racef ul bird was mentioned by some of the early writers, 
particularly by Governor Butler, in 1619, whose account was copied 
nearly verbatim by Capt. John Smith, and published by him in 
1624, Gov, Butler’s account is as follows : 

** Some few other kindes of foule ther arc also, which are unknowen 
in our partes ; as the tropick birde, which is as large as a pullett, in 
oottloiir white, with one only very long feather in the iayle, and hath 

♦ Proc. Boston Soo. Nat. History, vil, p. 182. 
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its name (as I think) by reason it is never seene, either to the norths 
ward or southward, far distant from one of the two tropioks.’^ 

That it was called ** Boatswain Bird ’’ by the early settlers is evident^ 
for it gave that narae^ to a small island near Spanish Point where it 
nested. This name appears on various maps, including the Admir- 
alty chart of 1874. 

As the flesh atid eggs of the Tropic Bird are scarcely edible, it 
never was destroyed to any great extent for food. At one time, 
some twenty years ago, it was in some danger of extermination for 
millinery purposes. But it has been pretty well protected by the 
laws in recent yoars.f Still it is probably far less abundant than in 
the early times of the colony. 

Mr. A. H. VerriU found, in 1901, largo numbers of the very 
injurious ** Spiral Snail ” ( Riimina decoUata) in the stomachs of some 
specimens, in April, together with broken sea*archins and the remains 
of Ashes. If it has acquired a decided taste for this snail, as indi- 
cated by these instances, it will prove a great blessing to the farmers, 
for the snail is very prolific and has few natural enemies, eo that it 
has already rapidly spread over all the Main Island. On some occa- 
sions it was seem in the act of eating the snails. 

Contrary to the statements of several writers, we often saw these 
birds swimming on the surface of the water. We estimated that 
there may have been 2,000 pairs breeding about the islands in 1901. 

/: — The Herom and Egrete. 

The early writers speak of herons as abundant and breeding — 
especially the White Herons. Probably both the White Egret 
{Afdea egretta) and the Snowy Heron (Ardea eandidUiima) wore 
breeding there at first, as well as the Great Blue Heron {Ardea 
herodiae)^ which has been found breeding oocasionally in modem 
times. The white herons still occur, but probably rarely breed. 

Strachy’s account is as follows : « There are also ipreat store and 
plenty of Herons and those are so familiar and tame^ that w^e beate 
them downe from the trees with stones and staves ; but, such were 

♦ On some modem maps the luine of tbU iaUmd has been corrupted to 

Boasting Bird Ieland.»’ 

t A law passed In 1881 Imposes a fine of and costs for killing any one of 
the various singing birds (ounmemted), resident game birds, long-tall, crane or 
heron, woodpecker, kingfisher, etc,; and a fine of and cost for every egg 
taken or di^troyed. The same law offers a preminm of 4*^ for every crow 
destroyed, and !•“ for every crow egg destroyed. 
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young Herons : besides many white Herons, without so much as a 
blacko or grey feather on them : with other birds so tame and gentle 
that a man walking in the woods with a sticke and whistling to them, 
they will come and gaze on you so neare that you may strike and 
kill many of them with your sticke.” 

Ueam Bay or White Hearn Bay,” as it was called on Norwood^ 
map of 1620, was one of the principal breeding places, but probably 
there were others in the mangrove swamps. 

The wanton destruction of the White Herons or Egrets and their 
nests, in early times, Vi^ry soon attracted the attention of the (tov^ 
ernor and Council, for the following law was made in 1021, accord- 
ing to Governor liutler : 

“ A proclamation came then abroad also for the preservation of 
wilde fuule, ainl in particular for the white hearnes, for their breed- 
inge time drawcinge nere, it was doubted that, by the oncrease of 
newe commers, and especially boyes, a great w^aste might be prac- 
tised upon them^by the takeing away of their eggs and spoyieing of 
their nests.” 

In spite of this law which, like many others, was probably never 
enforced, the White Herons were soon nearly or quite exterminated 
or driven away. There is no evidence that they bred regularly or 
ordinarily on the islands for over 230 years, from 1650 to 1880. 
llurdis, during his residence of 1 4 years, recorded both species of 
white herons, but only as rather rare migrants. 

Since they and their nests have been protected by the bird law ot 
1881, and still more, perhaps, by public sentiment, one or two pairs 
have occasionally returned W breed. Perhaps, with strict protection, 
more may eventually come back. Apparently one pair of egrets 
had bred in 1890. 

* 

g,^The American Crow, (Comas Americanus And.) 

The crows were abundant and very tame when the islands were 
first settled, according to Governor Butler and other early writers ; 
but by constant persecution they wore soon mostly driven away or 
killed. Probably a few pairs have always remained as residents of 
the islands, nesting in the remoter parts in thick cedars. Possibly 
the Pish Crow may also have been native here at first. For Gov- 
ernor Butleris statement, see p. 665. 

Mv. Hnrdis, about 1849-54, found it breeding in small numbers, 
atid eiitimated that there were about 12 to 15 pairs living on the 
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ivlandfi at that time. Capt. Beid noticed a few pairs breeding, and 
found one or two nests in April, 1875. He rnenti^ms seeing as many 
as 16 in a flock. It has been stated, but without good evidence, that 
it was introduced from Nova Scotia about 1846, but it certainly 
existed here long before. Whether the species had been entirely 
exterminated here before that date is not known. It is more likely 
that the few individuals left were so wary and shy that they were 
seldom seen 

In 1881 the legislature offered a bounty for their destruction (see 
p. 6H0), which seems to us a very mistaken policy, for they destroy 
large numbers of noxious insects and insect larvie, thus doing much 
more good than harm. 

In 1901 we saw very few crows, and the species is evidently 
rapidly disappearing from the islands. 

30. — Partial Eittermination of the Whnlea. 

o. — The Hump^back Whale (Megaptera bodpa (L.) or AT. nodoaa 

Bonnat ) 

FiouBie 44. 

According to the early writers whales were at first very abundant 
and tame about the Kermndas. The common species was the Hump* 
back Whale, which arrived here about the last of February or first 
of March, during its northward migrations, and remained till about 
the Ist of June. Most of these were females, accompanied by a 
suckling “cub,” 15 to 30 feet long. 



FiftOTe 44 — Hnmp*bsok Wfasl* (Mtgt^pUnt boipt L, or Af. tiodoM Bonnat), 

After a. O. San. 

Bat the Biscay Right Whale was aJso sometimes seen here, and 
occasionally a “ Fiu-baek>** but the latter was seldom if ever taken, 
on account of its pugnacity. The Sperm Whjde was also common, 
though never abundant. In the 17 th oentiiry it was rarely taken, 
hut in the 18 th century many were killed. At the present time all 
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these whales have become rare. The Hump-back and the Biscay 
Right Whale are practically extinct in these waters. The Sperm 
Whale is still taken occasionally, but must be considered nncommou. 

The following is the statement of Silvanus Jourdan, 1610 : 

There bath beone likewise found some good quantitie of Amber- 
gi*eece, and that of the best sort. There are also great plentie 
whales which I conceive are very easie to bee killed, for they come 
HO usually and ordmarilie to the shore, that wee heard them often- 
times in the night abed ; and have scene many of them ueare the 
shoare, in the day time.” 

The following is an extract from the letter of Richard Stafford 
(see p. 510) to the Royal Society of London, in 1608, (Trans., iii, p 
792). The first part evidently refers to the common Hump-back 
Whale : 

“We liave hereabout very many sorts of Fishes. There is 
amongst them great store of Whales, which in March, April and 
May use our (\)ast. 1 have my self killed many of them. Their 

Females have abundance of Milk, which their young ones suck out 
of the Teats, that grow by tbeir Navell. They have no Teeth, but 
feed on Mosse,* growing on the Rocks at the bottom, during these* 
three Moneths, and at no other season of the year. When that is 
consumed and g<nie, the Whales go away also. These we kill for 
their Oyl But here have been 8perma-Ceti- Whales [Sperm Whales) 
driven upon the shore, which Sperma (as thc}^ call it) lies all over 
the Body of those* Whales. These have divers Teeth, which may 
bo about as big as a Mans wrist ; and I liope by the nevt opportunity 
to send you one of them. My self with about 20 more have agreed 
to try whether we can master and kill them, for I could never hear 
of any of that sort that wore killed by any man ; such is their 
flqroetiess and swiftness. One such Whale would be worth many 
hundred pounds. They are very strong, and inlayed with sinews 
all over their Body, which may*be drawn out thirty fathom long.” 

The identity of the commonest Bermuda whale has always 
remained in doubt. No specimens of the Hkull or skeleton have ever 

* This was a oommon notion at that penod, apparently due to the appearance 
of the contents of the stomach, simniatmg moss or sea-weeds. Probably tbe 
tentaoles of Jelty-ffahes and the remains of various other small snifaoe ammals 
gave this appearance, bnt more or less of the abundant floating sea-weeds 
{Snrffoemmf etc.) would naturally be swallowed with the animal food which they 
captured at the aorfaoe of the sea, for they take in everything within range of 
the open mouthy as they swim along. 

Mr* Hayward of St. David’s Island states that they fed on jelly Ashes. 
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been studied by any aoblogist» so far as 1 can learn. Kor are there 
any complete desonptions of its external charaetera. There were 
doubtless two or three distinct species of whalebone whales taken 
or seen in former times. Of these the one called the Cape Whale 
by the fishermen was, without doubt, the Ihscay Right Whale. It 
certainly was not the Greenland Right Whale, as Matthew Jones 
supposed. The Biscay Whale was formerly common off the.easteru 
coast of the United States, and is still occasionally seen there. 
Therefore it naturally would sometimes have visited the waters of 
Bermuda. 

The best local description of the common Bermuda Whale that I 
have seen was written by an anonymous writer to the Royal Society 
of London, and published in vol. i, p. IJ, of their Transactions, in 
IC65. This writer stated that several unsuccessful attempts had 
been made to take them that year, but without much success. Yet 
two adult felhales and three ** cubs,” 2»5 to 30 feet long, wore killed. 
One female was 60 feet long. The other was g8 feet long ;* tail 23 
feet ; swimming fin fflipper] 20 feet ; “gills” [baleen] 3 feet long. 
It had a dorsal fin on the hinder part of the back. The color was 
black above ; whit^ beneath. The head was somewhat bluff. 

The presence of a dorsal fin, the blunt head, and the very long 
flippers show that this must have been the true Hump-back 
Whalef {Megaptera nodom Bonnat.) of Europe and America. 

In a later letter, the same writer states (op. cit., ii, p. 132) that in 
1 060 sixteen whales had been taken, yielding 50 to 60 tuns of oil. 
He does not mention any difference. The small amount and short* 
ness of the baleen was quite unlike that of the Biscay Whale. 

We can only judge of its abundance by the records of the amount 
of oil shipped, after the whale fishery was organised in 1665. Some 
data in regard to this early fishery have been given on a previous 
page (p, 521). Therefore it will be sufficient to add, in this place, 
the following records, which evidently refer mainly or entirely to the 
Hump-back, and supplement those given previously. 

* This IS an tmosnally large size for a speoimen of this whale, hut the other 
measurements are in good proportions to the length. In more modem times, 
specimens of 50 feet in length were considered large. Mayor Hayward says he 
never knew of one over 60 feet. Mr. Hayward of St. Derides says 50 feet was 
the largest size, and that the average yield was 30 to 88 barrels of oil, very rarely 
70 barrels. This whale of 1665 must have been a giant specimen of its race. 

t It has, however, received a special name (M. ^AnieWcaiiaGray), baaed entirely 
cm the above description. It !a als^ idenrical with M. hnditMma, and With M. 
beUiooaa Oope, of the West Indies, according to the determinations made hy l>r, 
F. W. True. (See Science for ^y 8, lOte, p. 600.) 
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Governor Heydon and Council reported to the Bermuda Company, 
June 22, J660, that according to the husbaturts account, in 1664, 44 
hogsheadn of “whale oyl with Wubber” and “400 weight of ffina” 
[bone] were sent to Loudon in the “Elias”; in 1666, 117 lihds. of 
oil ; in 1667, 47^ tuns of oil. In all, 161 tuns of oil had been sent 
in four years. 

Governor Coney, in 1685, reported to the Royal Committee that 
about fourteen whales had been killed that year, but no account of 
the oil had l>een made to him, for the p^^oplo claimed it as their own 
property He stated that a large whale w^as then worth £80. 

After the Bermudas became a crown colony, in 1685, the whale 
fishery was earned on with greater activity than before, especially 
as the cuItivalioTi of tobacco had become unprofitable and was rap- 
idly abandoned, about 1700. But during most of the 18th century 
a special license to carry on this fishery was required, for which a 
considerable f<^ was charged by the governor. The fishery did not 
become free till the time of Governor Brown, 1782, or about the 
close of the Revolutionary War. Perhaps this measure was due 
partly to the poverty of the people and the lack of other commer- 
cial resources, at that time, for the war caused, very hard times in 
Bermuda, as did the subsequent war with France. 

However, the continuous killing of the whales, during the 18th 
century and later, gradually reduce<l their numbers, so that for the 
past fifty years they have been rarely captured. In fact, for forty 
or fifty years, the Sperm Whale has apparently Been much more 
frequently taken than the Hump-back. 

As the Hump-back is a migratory whale, visiting the West Indies 
in winter and the New^ England coast in summer, the fishery at Ber- 
muda was not the only cause of its decrease in numbers. Probably 
the Now England whale fishermen killed as many, and perhaps 
many more, than the Bermudians.* This was certainly the case witli 
the Biscay Whales, which were formerly taken in large numbers Off 
the New England coast, but apparently only in small numbers at 
Bermuda. 

* From 1765 to 1770, there were from 100 to 125 Amerioau veeaela engaged ui 
whaling, taking from 11,000 to 19,000 bbls. of oil annually. From 1771 to 1775 
the average annual 'number was 804 vessels, tonnage 27,840, sperm oil taken 
89,390 bbls.; other whale oil 8,650 bbla. In 1889, 557 Amerioan vessels, mostly 
from New England, were engaged in this fishery ; in 1842 the number was 652 ; 
in 1846, 678 ships, 85 brigs, and 22 schooners, with a total tonnage of 288,180 
tops. 
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From what is known of the migratory habits of the Hamp*backH^ 
on the American coasts, they probably go south in the autumn, as far 
at least as the West Indies, or even South America, to spend the 
winter, and while there bring forth their young. In the last of the 
winter or early spring they start northward, i)robably following, for 
the most part, the cdlirse of the Gulf St team. But groups of them, 
mostly females with their young, were in the habit of tarrying, dur- 
ing the spring months, about the Bermudas, leaving for the northern 
waters about the last of May or first half of June, and sometimes not 
till July. Perhaps the same individuals did not remain there all that 
time, but those that left early may have been replaced by later 
arrivals from the south. 

Whether any of the young ones were ordinarily born in Bermuda 
waters is uncertain.* From the small size of some of the “ cubs 
taken with their mothers (15 feet long) it is not improbable that 
some were bom there ; but most of the cubs were 20 to *<0 feet long, 
and those must have been bom in more southern seas. We do not 
have many facts as to the rate of growth of these youtig whales, 
but probably it takes several months for them to become 25 feet long. 

It apiiears, from the early accounts, that the females with their 
cubs used to come into shallow' water, near the shores and reefs ; 
sometimes, though rarely, they penetrated through the reefs by the 
channels and entered the lagoon, as far as Murray anchorage, at least. 

An instance of this kind is recorded in 1803, by an officer of 
H. M. S, “ Ijeaiider who stated that a whale, probably of thia 
Hpecies, in Marray aneborago, while he wan near it in a outtcr, leaped 
like a salmon, with a sudden spring, entirely oat of the sea, so that 
its body was horizontal in the air and half its breadth above the 
water. It ttansed a great commotion when it fell heavily back into 
the sea, “ with a thundering crash.” 

Eariy writers speak of its playing with its yonng, often tossing 
them quite out of the water with its snout, when so near the south 
shore that they could be easily observed. This was done partioularly 
in pleasant moonlight nights. But no sucib sight has been seen 
during the past sixty years, so far as I can learn. 

Bermuda newspapers have records of the capture of single speci- 
' mens, mostly yonng. Showing quite eottolustvely that they have been 
comparatively rare for uxty years or more. 


* The whale firi>ena«n at Bermuda da not think that the whaUe were in the 
habit of breeding there 
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One inHtanoe, April, 1860, ir given, when a sniall Uutnp*baek, “a 
maiden cub of laat year,” feet long, was taken, yielding 40 barrels 
of oil. At the same time it was stated that it was the first one that 
had been taken “ for some years.” Another is mentioned April 20, 
1871, a ‘‘cub” 22 feet long, yielding barrels of oil. It was 
accompanied by its mother, which followed the cub and “ struck the 
boat with its tail,” but she was not captured. The flesh of these 
young whales is eaten by many of the natives oi Bermuda, and is 
eonsidei*ed very good meat, though it always has a flavor of whale 
oil, more or less evident. 

The Royal (razette, Dec. 20d, 1871*, records a large school of 
whales observed off Bermuda. ‘‘ The barque Elsinore, which arrived 
at New York on the 28d of October, from Bio Janeiro, reports that 
six days before, when abreast of Bermuda, she passed through an 
immense shoal of whales. . . . The p^oce^sion must have beem 

at least two miles long ” These were probably Hunip-baeks migrat- 
ing southward, Apj)an‘ntly tliey do not visit Bermuda during their 
autumnal migrations. 

Hince this date large numbers of llump-backs, Fin-backs, and 
other whales have been killed in Massachusetts Bay and northward, 
hy means of bomb-laiiees, so that their numbers on the Now Eng- 
land coast are now greatly diminisluMl.^ 

* In 1869, I personally large Hchools of Hmup-backs, with some Fin- 

baeks, in the Bay of Fundy. They were esia^rially numerous at the saining 
grounds known as the Rlpplings,'’ east of Griuid Mcnan Island, towards the 
center of the Bay, where the strong opposed tidal eurrents make a large area 
of YWy rough water during flood tide, in which a vast school of large herrings 
were feeding up<m an abundant surfnee shrimp {Thysanopoda norvegica). The 
whales were feeding both on the herring and shrimp, and were so tame and so 
intent on their feeding that they often come within an oar-length of the nnmer* 
ous boats and veHsels engaged In seining the herring, often, indeed, passing 
under the bowsprits of the vessels. At that time they were never disturbed by 
the fishermen, and they rarely came in contact with the nets and boats, which 
they carefully avoided by turning aside or diving under them. There were 
doisens of them in sight at once. Many that I saw were 60 to 75 feat long, often 
exceeding the length of the schooners, fdongside of which they often passed near 
snoiilgh to be touched with an oar. It was a rare and Imposing sight, never to 
be forgotten, to see these leviathans so tame and fearless of man. One large 
hump-baok whale, which was easily recognised by means of a large barnacle 
attached by the aide of the blow-bole, so as to cause an abnormal noise in blow- 
ing, had frequented these waters every summer, for more than twenty years, 
according to the fishermen. At that time there were more than 50 vessels fish- 
ing at this place, each with 4 to 6 boats and seines in use. 
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b . — The jFln‘bark WhaU. (Salamoptera, 

It is asserted hy those fomerJy oonversant with the whale fishery, 
that a trne Fin-back was sometimes se<*n, but that it was danger- 
ously pugnacious, and therefore was not attacked. Which species 
this may have been is quite uncertain, but it may well have been B. 
physalua L, (See fig 44a.) 

c.—‘The Cape Whale ; Black Whale / Blacuy Bight Whak. ( BaUena 
glaoialia Bonnaterre= A cieanstiea.) 

, Fiooax 46 

This whale, which rather closely resembles the trne Right Whale 
or Bow-head of the Arctic Ocean, and has often been mistaken for 
it, is found on both sides of the Atlantic, in temperate latitudes, 
entirely south of the range of the Bow-head, which is strictly con- 
fined to the arctic seas. 

It has, apparently, never been common at the Bermudas, occurring 
there at long intervals, irregularly and in small numberti, though it 
was doulitless more conunon in early times than now, but the early 
records are usually not explicit enough to distinguish it from the 
Hump-back. It is a shorter and thicker species, with a stout, bluff 
head, and no dorsal fin. The slabs of whalebone are much more 
valuable, and are often 0 to H feet long. 



I have learned from Dir. Hayward of St. David’s Island, who for- 
merly engaged in the whale fishery, that these whales were occasion- 
ally taken, but were always comparatively rare. He also states that 
one was taken in Castle Harbor, in 1798, which is the only known 
instance of a whale being taken in tite enclosed bays of the islands. 
Mayor J. M. Hayward, of St. (George’s, tells me that a pair of them 
were taken about 1840. 

Bnt I have not been able to find positive records of any more 
recent captures of this kind, thongh Mayor Hayward thinks that 
two or tlithe of them may have been taken since that date. 
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d . — The f^perm Whaie ; Spermaceti Whale ; Trompe Whale; I^vnl 
Whale ; Caehelot. {Phyaeter macrocephalue L. ) 

Fmuius 46. 

Tho Sporm Whale han always been found in Bermuda watoi’s^ 
but it has never been abundant there, nor does it often come into 
shallow water. Its habits are more eriatic and it dr)es not migrate 
regularly, like the Hump-back. It is found in all tropical and sub* 
troj»ical seas, and seems to be particularly fond of the Gulf Stream, 
probably because it finds there an abundance of 8<|uids and other 
<*ephalo])od8, which are its favorite food. Pi’obably its migrations 
are largely dependent on the supply of such food. 

However, it was certainly much more abundant off Bermuda in 
the 17th and 18th centuries than it has been in this century. Its 
decrease cannot be attributed, in any great measure, to the Bermuda 
whalers, but rather to the American whalers, nhose vessels have 
hunted it up and down the Gulf Stream for two centuries, killing 
large numbers cv(‘ry year. 

Formerly it was very numerous in the Gulf Stream, between the 
Carolina Coasts and Bermuda There arc* records of schools contain- 
ing stweral hundreds, or even a thousand, having been seen in that 
region. The number that strayed eastward, within sight of Ber- 
muda, was comparatively sraall, but yet the early records often refer 
to their frequent occurieiice, though they were rarely attacked by 
the local fishermen in the iVth eentury, for owing to their laek of 
knowledge and experience the few attempts that were made proved 
abortive and discouraging. 


Fignre 4S&.— Fin-bnok or Burqnttl 
(B. phytaiuK.) 

Bnt during the 1 8th wntury and more rooently they have been 
frequently oaptnred. In fact, it would appear that since 1 800 sperm 
whales have been more often taken than any other kind. Paring 
the past thirty or forty years they have been almost the only whales 
taken. Formerly they seem to have been mneb larger than those 

Taaim. Oohk. Acad., Vol. XI. * 44 Jwi.v, 1902 
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taken recently, though that may be beoauBe only the particularly 
large ones were then thought worthy of record. 

Mayor Hayward, of St. George’s, tells me that he remembers that 
when a child he was permitted to stand on the back of one that had 
been captured and brought inshore, w'hich was HO feet long and 
was said to have been the largest ever Uken here, Mr. Hayward, 
of St. David’s Island, i)robably refers to the same one, in the notes 
sent to me by his daughter, for he says that in 1 839 they took a 
sperm whale yielding 84 barrels of oil, which was regarded as the 
largest one ever taken here* It was struck by Josiah Simth. 

At that period Hayward’s whale oil establishment at St. David’s 
Island was one of the largest. A local paper, in 1882, in noticing 
the capture of a sperm wliale, mentions that it was the seventh wdialo 
taken that season for the Hayward’s. At that time about twelve 
boats were engaged in the pursuit of whales,— chiefly spenn whales, 
it appears. 

Mr. Hurdis, in recording the capture of a half -grown sperm wdiale 
in 1840, remarks that it was the first one of the kind that had been 
captured in nine years. This is inconsistent with Mr. Hayward’s 
statement of the capture of the large one in 1889, knd of the record 
of seven in 1832. But at that time the communication between Si. 
David’s, and Hamilton was not very easy nor rapid, so that Mr* 
Hurdis may have known very little about the captures of these 
whales. He records another, in July, 1851, as a rare capture. 

Matthew Jones records the capture of one 47 feet long, in May, 
1863 ; and of another 40 feet long, taken 14 miles ^uth of David’s 
Head, June 10, 18^9. 

Very few have been taken in recent years, the fishery having been 
nearly abandoned. I saw a small one, about 30 feet long, captured 
in April, 1901. It was regarded as a curiosity, even by the natives, 
and was kept several days for exhibition, under a tent, where it 
attracted crowds of visitors. ^ 

’This whale has certainly become comparatively rare in the Atlantic 
Ocean, as well as in all other regions, during the past sixty years. 

81 .— JBSxterminatim ((f Breeding Sea Turtlee; the Lizard, 
a,--^Former Abundance of Sea Turties, 

Mr. Henry May and his company, 1598, and the companions of 
Sir George Somei^ in 1609, found the sea-turtles breeding in large 
numbers on the sandy shores of the Bermuda^ i^nd those ship- 
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wrecked people, as well as the early settlers in 1012, depended ver^’^ 
largely on their eggs and flesh for their food. At that time the 
turtles attained very large sizes, far beyond any found there in 
modem times, for being undisturbed by any enemies, they lived to a 
great age. 

Probably most of the breeding turtles were Green Turtles, but 
it is likely* that the Hawksbill and Loggerhead wore also found 
lierc at that period. 

Silvanus Jourdan gives the following account of them : 

“There are also great store of Tortoises (which some call turtles), 
and those are so great, that I have seene a bushell of egges in one of 
their bellies, which are sweeter than any Hcnne egge : and the Tor- 
toise itselfe is all very good meate, and yieldeth great store of oyle 
which is as sweete as any butter : and one of them will suffice fifty 
men at a meale at least : and of these hath beene taken great store, 
with two boates at the least forty in one day.” 

The following account was given by William 8trachy, in 1610 : 

^^But even then the Tortoyses came in againe, of which wee daily 
both turned up groat store, finding them on land, as also sculling 
after them in our Boate strooke them with an Iron goad, and sod, 
baked, and roasted them. The Tortoyse is reasonable toothsom 
(some say) wholsome meate. I am sure our Company liked the 
meate of them verie well, and one Tortoyse would goe further 
amongst them than three Hogs. One Turtle (for so we called them) 
feasted well a dozen Messes, appointing sixe to every Mosse. It is 
Buch a kind of meat as a roan can neither absolutely call Fish nor 
Flesh, keeping most what in the water, and feeding upon Sea*grasse 
like a Heifer, in the bottome of the Coves and Bayes, and laying 
their Egges (of which wee should find five hundred at a time in the 
opening of a shee Turtle) in the Sand by the shoare side, and so 
covering them close leave them to the hatching of the Suunc.” 

Governor Moore, in 1012, referred to the Sea-turtles as follows ; 

“ Tiirkles tharo bee of a mightie biguesse : one Turkic will serve 
or suffice three or four score at a meale, especially if if be a shee 
Turkic^ for she will have as many Egges as will suffice fiftie or three- 
score at a meale ; this I can assure you, for thay are very good and 
wholesome meate, none of it bad, no, not so much as the very guts 
and maw of it, for they are exceeding fat, and make as good tripes 
as your beastes belHcs in England.” 

The great number of turtles destroyed in those early years caused 
their rapid decrease, even before 1020. In August of that year was 
passed An act agaynst the killing of over young Tortoyses.” 
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In regard that much waste and abuse hath been offered and yet 
is by sundrye lewd and impVident p^sons inhabitinge wthin these 
Islands, who in there oontinuall goinges out to sea for fish doe upon 
all occasions, and at all tymes as they can meete with them, snatch 
& catch up indifferentlye all kinds of Tortoyses, both yonge k old, 
little and greate, and soe kill, carrye awaye and devoure them to the 
much decay of the breed of so excellent a fishe, the daylye skarringe 
of them from of our shores and the danger of an utter distroyinge 
and losse of them. It is therefore enacted by the Authoritie of 
this present Assembly That from hence forward noe manner of pson 
or psons of what degree or condition soever be be, inhabitinge or 
remayning at any time within these Islands, shall presume to kill or 
cause to be killed in any Bay, Sound, Harbor or any other place out 
to Sea : being within five leagues round about of those Islands, any 
young Tortoyses that are or shall not be found to be Eighteen inches 
in the Breadth or Dyameter, and that upon the penaltye for everye 
such offence of the fforfeyture of fifteen pounds of Tobacco, whereof 
the one half is to be bestowed in publique uses the other upon the 
Informer.’' 

h . — ?Vis Qreen Turtle {^Ohelonia mydae (L.) Sch.ssC’. viridie T. and 

a). See p. 448 * 

Fiotn^ 47. 

At the present time this is much more common than either of the 
other species and is still taken in small numbers, for the market, by 
the turtle fishers of St. David’s Island, as descrilied in a former 
chapter (p. 448). Those taken in recent years are nearly all young 
or half-grown specimens, seldom weighing more than 70 or 80 
pounds, though sometimes J50 pounds or more. They have not 
l>een known to breed on the Bermuda shores for more than two 
hundred years, so far as I can learn. ^ Therefore all that are captured 
here come northward from the West Indies in the Gulf Stream* 

In the West Indies they are believed to reach the weight of 15 to 
20 pounds the first year; those weighing 80 to 100 pounds are 
thought to be three or four years old (Garmau). 

In the West Indies green turtles have been taken weighing 850 
pounds and even 1 000 pounds, but such giants are now very rare, 

♦ Good sccsotmts of the sea-turtles are given by Holbrook, North American 
Herpetology, 11, 1849 ; L. Agassis, Oontributions to the Nat Hist, of the United 
States, li, 1857 ; 6 Gannan, BtiU, U. B. Nat. Huseom, No. 95, pp. 987*808, 
1884 (with detailed synonymy) ; F. W*. True, The Fleheries and Fishery Indus- 
tries of the United Statm, see. ii, p. 147, 1884* 
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though it seems that formerly they wore not uncommonly found of 
similar sisses. Therefore, it is not improbable that the linger turtles 
mentioned as found breeding at the Bermudas by the early writers, 
quoted above, were really green turtles that had lived here unmo- 
lesti^d to a groat age and largo size. 

In pn)of of this, Lieut. Nelson records the iiiiding of huge skeletons 
of sea turtles, nine feet long and seven feet broad, in the sand dunes. 
(Hee under Geology, Part IV.) These may well have been the bones 
of large green turtles, killed by the early settlers for food. 



Figure 47.— (Ireeu Turtlei Figure 48 — Uawksbill. 

Tn the West Indies adult turtles, not of the largest size, will lay 
throe or four lots of eggs, or sometimes five, at intervals of 1 1 or 1 5 
days, with about 75 to 200 eggs in each lot, making a ne^^ nest each 
time. The total number might, therefore, be 5o0 to 1000. Thus 
the number of eggs, mentioned by Strachy as contained in those 
large turtles, may n<^t have been exaggerated. The eggs hatcli in 
six to eight weeks, accoiding to the temi)erature, and the young lake 
to the water at once.*** 

The Green Turtle is ]>eculiar in feeding ehiefly on a vegetable 
diet, while the otliers are paitly or mainly carnivorous. This species 
is particularly fond of the roots and crown or base of the ‘‘ turtle 
grass’’ or eel-grass {Zostera marina), \\hich grows in shallow water; 
but it will also eat various succulent 8ea-weeds,f and does not object 
to a certain amount of animal food. In confinement they will eat 
fish of any kind. 

They have now become rather shy and wary, so that their caj)- 
ture, even in large sidnes, requires considerable skill and patience. 

* The vsry young turtlss are devoared in largo numbers by various birds and 
fishes, and doubtloss also by the hawksbill and other sea>turtles. Sharks are 
fond of them, even when eight to twelve inches in diameter. 

f Mr. True mentions that the stomach of one taken at Noank, Conn , in 1874 
was full of Iiiffii Moss {Chmdrus a very suoculent and nutritions sea- 

weed^ abundant on the rooks of the New England coast, just below ordinary 
low ^es. This would make an ezoelleut food for fattening these turtles in 
oonfinement. 
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There is every reason to believe that the Green Turtle could be 
raised artificially with much profit, at the Bermudas, in suitable 
localities, where they could be easily confined and fed on their 
natural food, or on some cheap substitutes.* 

The Green Turtle has a wide range, being found as far south as 
southern Brasil, and north to Oape^Hatteras ; rarely on the New 
England coast. Their numbers are rapidly decreasing, even in the 
West Indies, and if not protected they will become practically 
extinct in a few years. 

Their nests and eggs should be thoroughly protected, wherever 
possible, and the taking of female turtles on the beaches, while 
depositing their eggs, should be utterly prohibited, and a close 
period during their breeding season, from March to July, should be 
provided.f 

A similar species ( (7. vwgata) occurs in the Pacific and Indian 
Oceans, and is found on the California coast. 


c. — The Hawkebill^ Caret ^ Ihrioiee-ehell Turtle* (Caretta imbri- 
c(Ua (L.) Merr., 18201 :sJSretmochel!/e imbrieata Pits., Agassiz). 

FiotnuB 48. 

This species, though less common than the Green Turtle, is still 
frequently taken about the Bermudas, and is sold for food, though 

* Whether they would bre«Mi In oonftnement is doubtful, but very young ones 
could be secured in tbe West Indies in large numbers, and brought to Bermuda 
m vessels provided with wells. They are believed to grow rapidly, but I have 
seen no record as to the amount of increase of those that are frequently kept in 
the natural fish ponds, as at Walsingham ; nor do I know whether they receive 
an abundance of suitable food in those places. They will eat puralaue (Ibrfn- 
lacca oleraoea) and grow fat on it (Holbrook and others). This weed is still 
used to feed them in the turtle ponds at Bermuda. Probably they would idso 
eat many other land plants, such as pumpkins and cabbages. 

t At present it would probably be Unposidble to get the various governments, 
owning the islands on which the turtles brWl, to oofiperate, to any great extent, 
in any such measures. They are more likely, as in the case of the fur seals, to 
wait until the species are exterminated before making laws to preserve them. 
Much might be done, however, by private owner* taking np luidji ntong the 
ehores where they breed and proteeting their neete yonng, and rataing the 
young for the nort hem markets. 

Ooretto Merr., 1880, ha» oImt pcioilly over Mretmoehelpa 
Fit*., 1848 (ae a eabgenae), adc^tod by Agataiz, aa a gwina, in 188?. A* need 
in 1800, It inoladed alao 7%al«uoiehelyt Fit*., 1841, bnt the elimination ot the 
latter restricted the name to tbe type, O. imbHoafa, for whidh It he 
Another allied speclee (C. $quamaia Ag., Kr.) is fonnd in tbe Faolfio and TniiUi. 
Ooeans, and also occur* on the Oallfomla 
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at a smaller price. It is taken in seines, in the same manner. When 
confined in the turtle ponds it is apt to bite the Green Turtles, being 
more pugnacious. It is carnivorous in its diet, feeding upon fishejs, 
molluaks, orustaoea, small sea-turtles, etc. These and *811 the other 
sea-turtles are said to be very fond of the Portuguese man-of-war 
(Phyaalia)^ which they eagerly* devour, shutting their eyes to avoid 
the stings of its tentacles, which they continually brush away with' 
their flippers, and when thus feeding they are so preoccupied that 
they can easily be approached by a boat and captured by hand.* In 
confinement they will eat meat and fish of all kinds, as well as turtle 
grass and purslane. This turtle never becomes so large as the Green 
Turtle, seldom exceeding 150 pounds in weight, even in the West 
Indies, though specimens much larger are sometimes taken. ^Fliose 
caught about the Bermudas are generally much smaller.! In the 
West Indies and on the Florida Keys they breed at the same season 
iis the Green Turtle, and lay their eggs in the same way. Tlie eggs 
are well flavored ahd much sought after as food by the natives, like 
those of the Green Turtle. The flesh of the young Ilawksbill is 
considered ]ialatable, and is often sold in our markets, but that of 
the old ones becomes tough and oily, ho that it is not valued as 
food. In fact, it is said to be often very unwholesome in the West 
Indies, having purgative properties, perhaj)S due to the food that it 
eats there. 

The shells or dermal plates of this and the similar Pacific species, 
known as tortoise-shell in commerce, is of considerable value, when 
taken from large adult 8i>ecunenH. A large turtle may yield 12 to 
15 pounds of shell, of different grades. The dorsal plates are the 
thickest and most valuable, but all are utilized. 

This species ranges from Florida and the Gulf States to Brazil, 
and throughout the West Indies ; it is i*arcly seen as far north as 
South Carolina. 

d. — The Loggerhead {Th<das$ochelye earetta (L.) True.srJ! caouana 

(Bon.) Fitz.) 

Figuhb 49. 

The Loggerhead is now rare in Bermuda waters, occurring only 
sporadically. Probably it was much more common in early tiroes, 
for diougb the early writers did not distinguish the different species, 

* Sss Mr. Oarman*s aoeonnt, in BnHHfein U. S. Nat. Mus., No. p. 294. 

t Govsmor Lefroy stated that the largest one taken In many years weighed 
150 pounds. 
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it is quite probable that aome of the largest ones referred to by 
them were Jjoggerheade, especially as their eggs were said to have 
been as large as goose-eggs, which would apply to this species better 
than to the others, for it has the largest eggs. In the West Indies 
and at Florida Keys it is sometimes of very large sise, specimens 
weighing 460 pounds having been taken not infrequently. Mr. True 
states that it sometimes weighs 1600 or 1600 pounds, and that one 
which was taken in 1871, weighing about 850 pounds, was 6 feet in 
length and H feet across the outstretched flippers ; the head was 1 1 
inches long and 8 broad. Mr. Garman could got no positive evi- 
dence of any weighing over 850 pounds. 



Figure 49.— Loggerhead. Figure 50.— Leatber-bsok. 


The Loggerhead has a wide range ; it is common from Virginia 
to Brasil, and oocasionally crosses the Atlantic to the Mediterranean 
and the coasts of England. It breeds commonly on tlie coasts of 
Florida, Georgia and South Carolina, and rarely as far north as Vir- 
ginia, while small speoiraetis, weighing 30 to 40 pounds, are common 
off the North Carolina coast. Occasionally it has been taken off the 
New England coast, coming north in the Gulf Stream. 

A similar species {T. Japonioa {Theira.)=soli«aeea Each.) occurs 
in the Pacific and Indian Oceans. 

The flesh of tlie Loggerhead is not valned as food, though small 
ones are sent to the markets, but the old ones become so tough, 
musky, and oily, that they are undesirable. The eggs are as good 
as those of the other speoies, and are equally numerous. The shelly 
plates are thin and not well colored, so that they are of little value 
in the 

Its food is similar to that of the HawksbUl, but in the West Indies 
it has the habit of feeding also on a large massive sponge, which is 
therefore e^led the « logger-head sponge,” uid gives its name to 
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Key,” in the KahamaAi where it in aaid to grow abund- 
antly* It i» aliH> «aid to be very fond of the great coueh (Stromhus 
ffigaa), and to bite off the spire of the shell in order to extract the 
meat. 

e. — The lieaiher-hack; Trunk Turtle; heather Turtle, (SphatgU 
coriaeea (U) Gray.) 

Fiourk 50. 

This huge turtle now ot'ours irregularly at Bi>rmuda, but it prob- 
ably bred there in early tttnes, with the others. Its habits are similar 
to those of the Loggerhead, and it has the same wide range, though 
it is less common. 

On the American coast it has occasionally been taken as far north 
as New England and Nova Scotia ; it migrat(*8 northw^ards in the 
Gulf Stream and sometimes erosses to Europe. The Leather-backs 
of the Indian and l*acifi<‘ Oceans are believed to be the same species. 

It growls to a larger si*e tfian either of the other species, sometimes 
weighing over 1600 pounds. Many specimens over lOOO pounds in 
weight have been recorded ; such individuals are about 7 feet long. 

Gosse refers to tlie record, in the local paper, of a specimen (cap- 
tured in Jamaica, April Kj, 1846, while laying its eggs. Five or six 
doscen eggs, the largest the size of a diu'k’s egg,” were found in 
the first nest, March 30th. The size was (ij feet long; 9j^ feet across 
the flippers ; cireuinference of neck, 3^ feet ; length of hind flip- 
pers, feet. 

/,-^The Bermuda Lizard, {Eftmcces longirostris C^opc.) 

Figubk 51 . 

This lizard, which is a very active species, is by no means common, 
except in particular localities. We saw very few lizards except on 
Castle Island, where they are common among the ruins of tlie old 
forts and walls, and also in crevices of the cliffs. Although they 
may be frequently seen basking in tbe sun, it is diffloult to obtain 
specimens of them, except by shooting them with dust shot, though 
a few were caught alive by turuing over stones. They drop the tail 
very readily. Two stylos of coloration were noticed, both in the 
living and preserved specimens. One of these varieties, which is 
distinctly striped with two latero-dorsal light lines, was thought by 
Hr. Ghuinan^ to be tbe young, but among those that* we obtained 

* Mr. Oarman in Bull. V, S. Nat. Mas., No. 25, p. 267, note, givers a detailed 
dssoription of this speoisilt 
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they were as large as the unstriped ones, nor is it a sexual differ* 
enoe. 

We also found it, in small numbers, on Charles (or Goat) Island, 
which has not been inhabited for 860 years, and is very dry and 
barren, with few insects, except ants, on which the lizard probably 
feeds. A few individuals were seen in certain places on the Main 
Island, in walls, but it was regarded as rare by the natives, many of 
whom had never seen it at all. 

Matthew Jones, 1669, reported it as common. The early writers 
did not mention it, but they were not close observers of small crea- 
tures. So far as known, it is an endemic species, not very closely 
related to any species found elsewhere. Its occurrence on the small 



Figure 51.— Bennoda Lizard (Ewnectt longtroBtri*). 

barren islands indicates that its ooenpanoy dates back to a remote 
period when nearly all the islands wer^ united by land. 

Probably it was originally much more abundant and more gener- 
ally diffused than at present. Very likely the wood-rats and com- 
mon gray rats, which are abundant, prey upon its eggs and young, 
and thus reduce its numbers. Owing to its quickness and the inac- 
cessible holes to which it retreats, it can scarcely be destroyed by 
any other enemies here. There may be no rate on Castle Island,' — 
at least we saw no evidence of any. This may account for its 
greater abundance there, where food would seem to be veiy scarce 
indeed. 


'H.—BtcreoM of ciHain Fitht$ tirtd ShMfUh. 
a. — Former Abttndatioe of FUhet. 

The early writers describe, in expressive terms, the remarkable 
abundance of the edible fishes when they first landed, and give lists 
of various species that they took, mmrti of which can ensUy btf idcuti- 
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iied DOW. But they also state that the fishes soou became more shy 
and scarce, so that they had to go farther away at sea to catch them. 

The fishes have contributed largely to the food of the Bermudians, 
ever since the first settlement, and therefore it is not strange that 
they have decreased both in number and size. But it is difficult to 
determine definitely how much they have decreased, for accurate 
records and statistics are lacking. Moreover, it is possible that 
natural physical causes, as in the instance given above (ch. 19), may 
haye, in other oases, caused the death of multitudes of fishes. How- 
ever, It has long been recognized in Bermuda that legal restrictions 
were necessary to prevent the wanton destruction of the fishes. 

Silvanus Jourdan, in 1610, gave the following account of the 
fishes : 

“ Sir George Summers, a man inured to extremities (^nd knowing 
what thereunto belonged) was in this service neither idle nor back* 
warde, but presently by his careful industry went, and found out 
sufficient of many kind of fishes, and so i>lentifull thereof, that in 
half an houre he tooke so many fishes with hookes, as did suffice the 
whole company oue day. And fish is there so abundant, that if a man 
steppe into the water, they will come round about him : so that men 
were faine to get out for feare of byting. These fishes are very fat 
and sweete, and of that proportion and biguesse that three of them 
will conveniently lade two men: those we call Rockfish,^ Insides 
there are such store of mulletsf that with a seaue miglit be taken at 
one draught one thousand at the least, and infinite store of Pilchards, 
with divers kinds of great fishes, the names of them unknown to me: 
of tray fishes very great ones, and so great store, as that there hath 
been taken in one nij^t with making lights, even sufficient to feed 
the whole company [150 persons] a day.” 

The following is an extract from the account of Wm. Strachy, 1610; 

‘^The shoaros and Bayes round about, when woe landed first 
afforded great store of fish, and that of divers kindes, and good, but 

* The Ktok IBahes (Myetareperea honmi and other species, see plate xov, figs. 
6, 4) still grow to large shee, those takeu oft the outer reels sometimes weighing 
60 to 100 pounds, but such large specimens are nut now found In shallow water. 
Very likely the Hamlet Grouper (plaie xov, fig. d), may also have been here 
included as a Bookflsb, though Hughes, in 1614, distinguished between groupers 
hud rookflsbes. This fish haa always been one of the oummonast of the large 
Bermuda market fishes, often weighing 90 to 80 pounds, but it may have been 
still larger and much more abundant at first. 

f White Hulleis (Mugil BrozilUnsis), fig. 58, are still found here, but not in 
great iffiundanoe. Pilchards are still abundant. 
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it sbould seeme that our fiers, which wee maintained on the aboarea 
side drave them from us,* so as wee were in some want, untill wee 
bad made a flat bottome Gundall of Cedar, with which wee put off 
farther into the Sea, and then daily hooked great store of many 
kindes, as excellent Angell-fi8h,f Salmon Peale [not identified], 
Bouetas, Stingray, Cabally, Scnappers, ITogge-fish {LachvolaimttB)^ 
Sharkes, Dogge-fish, Pilchards, Mullets, and Rock -fish, of which bee 
divers kindes : and of these our (lovernour dryed and salted, and 
barrelling them up, brought to sea five hundred, for he had pro- 
cured Salt to bee made with some Brine, which .happily was pre- 
served, and oiioo having made a little quantity, he kept three or 
fonre pots boyling, and two or three men attending nothing else in 
an house (some little distance from his Bay) set up on ])urpose for 
the same worke. 



Figure 153. — Green Angel-fish. 

Likewise in Furbushers building Bay wee had a large Sein, or 
Tramell Net, which our Governour caused to be made of the Deere 
Toyles, which wee were to carry to Virginia, by drawing the Masts 
more straight and narrow with Koape Yame, and which reached 
from one side of the Dock to the other; with^which (I may boldly 
say) wee have taken five thousand of small and great fish at one 
hale. As Pilchards, | Breames, Mullets, Bocke^fish, d?o., and other 
kindes for which wee have no names. . . , True it is, for Fish in 
everie Cove and Creeke wee found Snaules, and Skulles in that 
abundance, as (I thioke) no Hand in the world may have greater 
store or better Fish.’^ 

The following is from Gov. Moore’s description, 1613 : 

With a hooke and line wee tooke more then our whole company 
was able to eate. So that there was enough to feed many more. 

* This was move likely due to the constant fishing carried on at that time. 

f The Green Angel-fish {AngeHchWiy^ cUiari$) is still eommon end highly 
esteemed as a food fish. 

t This was probably the Jfar^nptUa nwwphthalma fisn., still cslled pitchard 
here, and often seined in large numben in the spring, 
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The next day after the Sabbath wee went with our net and boat, 
and if we would have loaded two boats we might: and so you may 
do day by day. Fishes do so abound, and they be of these sorts, 
Mullets, Breames, Hogge fish, Uo(*k fish and Lobsters [Panulirus 
argus\ with more sorts of other Fish which I cannot name.” 



Figure 58 —Wliite Mullet {Mugit BraziUensis). 


The following is by the Rev. Mr. Hughes, 10 H ; 

“For the present Tobacco is the best eoninioditie, and for victuals, 
if men have boates, nets, lines, hookes, and striking irons, they may 
have good fish at all times, as Rockfish [PI. xcv, figs. 8, <], Angell- 
fish, llogge-fish, Amberfish [AVr/oArj, Outlefish [Octopus or Squid J, 
Pilot-fish, Iledgehogfish [/>/orfonJ, Cnnnyfish [Coney -fish, PI. xcv, 
fig. 1 J, Old wives, Htingraies, Snappers, Groopers, [hamlets j, Cavallies, 
Morraies, Mullets, Mackerels, Pilchers [jdlchardsJ, Breames, Lobsters, 
Turtles, Sharkes, Jfcc. Also heere are Eeh^s in freshwater ponds 
[true AngniUa^ still found]. Rivers here are none, but ponds and 
welles of very good and holsorne water, and a water descending from 
an hill, which tioweth and ebbeth with the sea, and yet drinketh 
alwaies sweet like milke.” 

Governor Butler gaye the following account of the fishes : 

“But above all the rest of the elements the sea is found most 
aboundantly liberall to thos islands ; hence have they as much excel- 



Fignre 54.— -Bockfish {MyHeroperm (onao<). 


lent fish and of a much varietye most easily taken as any place in 
the world ; the most of which being unknown to our more northerly 
partes, have lately gotten them names, either from their shapes or 
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conditions, as the large rook fish [ilfyc<ero/)eroa bonaei, and others], 
from his like hewe, and hanntinge among the rockes; the fatte 
hogge fish [I/oohnolaimuB mmn'mtM], from his svinedike shape and 
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snoute (for this is not the old knowen [European] hogge fidbe with 
prickles on his back); the delicate amber fish [^IsWoto], from bis 
taste and smell ; angell fish ; cony fish, the smale yellowe tayle 
[ Ocy«ru«], from that natural! pointeinge; the great grouper [hamlet 
grouper, pi. xcv, fig. 2], from his odd and strange gruntinge ; with 
many other kindes, some of them knowen to the Americans only, as 
the porgnise [porgy], the cavallo, the garrfish ; the rst in common 
to them with other continents, as they are in parallel with them, as 



Figure S6a.-— Amb«r<llsh (filartoto DwmntUi), %. 


the whale, the sharke, the pilote fish, the seU'breame, the oyster 
[pearl oyster], the lobster [JP<sMdiru$, pi. aciv] ; and, for the 
amphybians, the tortoise [sea-turtles], with divers others tedeous to 
reherse.” * 

Most^of the species here named are stiU called by tl\e same 
names by the fishermen, both here and in the Bahamas. 
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We also learn from (Tovernor Butler and (^aptaiii Smith, that in 
the famine of 1014-15 most of tho people lived for some two or 
three months mainly on the fishes that were caught under the guid- 
ance of Governor Moore, who made great exertions in this direction. 

Governor Butler, in describing the famine, thus alludes to this 
fishing : 

“The people being once againe for the most part all of them at 
the iowiie, [after they had been removed from Port Royal] the 
Governoiir takes exceedeinge care for their releife, and trimminge up 
all his botes, manns them with the best and ablest of his men, and 
so putts them to continuall fishitigo for the rest ; in so much that 
ordinarily 150 and sometimes 200 great fishes are brought home in a 
daye : at last the hookes and lint*s groweing scarce, he causeth the 
smithes to make hookes of old rustye swords ; and cutting a cable 
belonging to the pinnace called the Thomas, setts the people on 
worck to make lines, and oft times would he rise himselfe at mid- 
night, call up his fishermen and sett them out to sea : with which 
course and by which meanes for two or three monethes wer the peo- 
ple in some convenient fashion kept and maintayned.’’ 

We leam other details of this matter from Mr. Hughes and Capt. 
John Smith, who add that finally these crude hooks and lines gave 
out, and then there was much suffering and many deaths from 
disease and starvation. 

For a number of years after this, the wild hogs, sea-birds, and 
sea-turtles having been already mostly destroyed, the fishes furnished 
a large proportion of their food, and some of these early writers 
speak of the rapid decrease in their tiuml>€rrs. This decrease in the 
fishes, due to overfishing, soon attracted the attention of the govern- 
ment. In March, 1027, the Assembly passed the following law : 

“ An act against the drawing of Pilchards and ffrye to make oyle.” 

“ Whereas it hath bene and still is a usuall Custome of the Inhab- 
itants 4>f theise Islands t^> hale and draw pilchards in severall bayes 
and places where they doe frequent, more for the benefitt of the oylo 
than present use of fishing, to the generall losse of the same Inhab- 
itants, not only by reason of the destroying of very much frye but 
idao to the greate losse and prejudice of the said Inhabitauts by 
chasing away other greate fishe from the shoare, wch live upon the 
said frye. And further doth hereby cause the said Pilchards and 
other small fish to be so shie that there is greate soarciety of Bayte 
for necessary fishing, wch beeing considered by this worthye and 
grave assemblie. It is enacted by the power and authoritye of the 
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same. That from henceforth noe maniier of pson whatsoever do 
bale or drawe any pilchards or other frye or small fish (unless for 
baite or food) out of any of the bayes or other places belonging to 
these Islands as aforesaid. And the rather for that it is a groate 
relief e being taken only for baite to bring in sea fishe, and otherwise 
a greate losse, especially in tyme of scarceitye of oorne. And it is 
further enacted by the power and authority aforesaid, that noe man 
of what quality so ever shall hale or drawe in any bay or about any 
Island wth any long netts any manner of breames, to the distruceon 
and fraying of the greate fishe from shoare, but only wth netts of 
Tenn fathom long at the most, in forfeiture of the said netts soc used 
to be sould, and converted to genrall uses of the plantacon.*’ 

Capt. John Hmith, in 1029, says that there were ‘‘fish enough but 
not BO much near the shore as it used.^’ 

A law was passed Jan., 1077, against taking White-bone 
Porgaye ^ when schooling in April and May, except for immediate 
family use. Modem laws, regulating and restricting the methods of 
fishing, have been in force for many years, and have, jwithout doubt, 
been very useful in preserving some of the most valuable fishes. 

Although the records are rather indefinite, there^oan be no doubt 
whatever that the larger and more important fishes decreased very 
rapidly during the first 20 years of the settlement, and probably 
they continued to decrease more gradually during all the 17th and 
I8tb centuries, because during that time the inhabitants used fish 
very largely as food, there being but little meat or fish imported. 
Moreover, there was a considerable fishery carried on in the 18th 
century for the export trade with tlie West Indies. The fishes 
exported are said to have been mostly Hamlet Groupers (JB^inepheiua 
atria^)^ but probably various other large fishes were taken for this 
purpose, especially the several species of Bockfishes (as Myetero- 
peroa honaei^ M. tigria^ M, fakata^ pi, xcv), and the large Hogfish* 
{Lachnoiaimua maximua^ fig. 55). The latter wsu^ evidently very 

• During the months of May, June, July, and August, It is illegal to oatoh any 
fish with a net of less than a four inch mesh-«-6Xoeptitig turtle, oast, or fry nets, 
the use of which, for their respective purposes, is not prohibited. The mUiChing 
of Oyslem and Scallops is illegal during the same months. Harrington Soaiid is 
proMUted water the year round te any other than a cast^net, used totakeUsfa. 
The sriling of ;Sockfi8h and Hogfish under % lbs. ; Porgy and Hamlet under 1 lb.; 
Shad, Bream, Yellow Grunt, Ohub, and Mallet under 5 Inches in length is 
illegal. Turtles (except the Hswhslfill) mnat not be taken if under 10 lbs. in 
Wei^ save for the purpose of stocking turtle ponds. The destruction of fish 
hi inland waters by explosives is prohibited. 
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ftbuttdant in the early tiroes, for it gave its name to Hogfisb Cut, 
Hogfish Ledge, and Ilogiibh Beacon. At present it is by no means 
abundant, though many of moderate size, the largest weighing 15 to 
20 pounds, are still brought to the markets. However, owing to the 
great extent of the outer reefs, it is not likely that the fishery will 
be reduced much below its present standard by the methods now 
practiced. 

c,^The Bermuda Lobster. (Pannlirus arfftis.) 

Fiouax 56. Pui^TK XCIV; Fiourb 1. 

Most of the early writers mention the Lobster or Crayfish as 
abundant, and Strachy says that they could be found under stones, 
on the shores, indicating that it was far more abundant than at pres- 



Figure 56.-— A lazge Bennuda Lobster {I^huHi'us ar^jrat), and a characteristic 

Bermuda fish-trap. 

ent, though it is still taken in considerable quantities, both in traps 
and by spearing it. The fish and lobster traps used in Bermuda 
are rather peculiar in construction, looking like two square crates, 
united cornerwise, and with the funnel-shaped entrance in the reen- 
trant angle* (Figure 56.) But the principle involved is the same as 

Taavs. Conn. Acan., Vol. XL 45 Jult, 1902. 





706 


A* JE VtffiUr^Th^ JBermtida laiands. 


in the simpler Neur England lobster pots. A skillful i>erson tnay 
still obtain many lobsters by quietly rowing along the reefs and 
rocky shores and spearing those that show themselves in front of 
their holes or dens, which are under stones oi in cavernous places in 
the reefs. They rarely weigh !noi*e than pounds, but most that 
are taken for the market do not exceed 4 or 6 pounds. As they 
have no large claws, the w'eigbt is much less, in proportion to the 
size of the body, than in the American lobstei. The flavor is equally 
good, but perhaps rather sweeter 

The colors, especially in the young, aie bright and striking, the 
back is greenish, specked with yellow; usually there is a roii of two 
or three large, round, pale, yellowish spots along each side of the 
back of the abdomen ; the telson and caudal ap]>cndages are hand* 
soniely banded near the borders with black and white ; the legs are 
light blue, whitish below. 

The decrease in the numbers of the large and voracious fishes, like 
the groupers and rockflshes, would naturally have had a tendency to 
cause an increase in the number of lobsters, for those fishes and 
many others depended upon the lobsters for a part of their foo<l. 
This, in a measure, has counteracted the effects of the lobster fisher- 
men. Owing to the absence of claws the Bermuda lobster is a very 
helpless and timid creature, depending for safety upon quickly 
retreating into its holes on the apptoacb of an enemy. It has great 
fear of the Octopus, which often captures it. 

d. — T/te Land Crah$, { Oecarcinu$ lateraHa Frem., etc.) 

Ftoufta 57. 

The Land Crabs were mentioned by Capt* John Smith as very 
abundant and injurious, As thick in their Burrow^s as conies in a 
Warren and doe much hurt.” 



Figure 57 --Laud Crah« ((Sfwaroinun laUnxHnJ) 


Complaints were also made that persons in digging them for bait 
trespassed on the lands of others and did much damage by digging 
large holes, so that an early law was passed to prevent that evil. 
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No mention is made of its being used as food, except in one instance, 
by Capt. Smith (see under Whelk), Tliis may, however, have been 
common in times of scarcity, for the land crabs are much eaten in 
the West Indies, by the natives. 

This smaller land crab is still common enough in certain barren 
and sandy localities, as at Tucker’s Town, and especially on the 
smaller uninliabit<*d islands, wherever there is sandy soil, but it is 
evidently far less abundant than formerly. Probably the introduc- 
tion of poultry was an iinjiortant cause of this decrease, for turkeys, 
chickens, and other species will greedily devour the young crabs. 
The adult crabs often make a burrow tlnee or four feet deep and six 
to seven feet long. These are often situated among the matted 
roots of cedars, or between and under large rocks, so that they are 
very 8eeui*e. The Hving specimens arc reddish brown or chocolate- 
brown above. 

The great Land Crab (Cardlsoma Gifafi/tumi* hux.) is compara- 
tively rare. It is often 10 to 18 inehoh acioss its outstretched legs, 
with the carapax three to four indies across It makes very large 
and deep holes. We saw a number of these holes at Hungry Bay, 
among the roots of cedais, where they eould not be dug out \\itbont 
great labor. It also occurs on (’ooper’s Island, whence I have a 
specimen sent by J. M. Jones, many years ago. Mr. Moseley ob- 
tained specimens by using torches at night, which w’e did not have 
an opportunity to try. This species w^as probably much more abun- 
dant formerly than at present. 

c, — The Devil lYsh ; Octopus; Scuttle.^' { Octopus ruffosus Bose). 

Plate XCIV , Ficujue 2 

This large octopus is by no means uneornmou, but the fishermen 
claim that it was formerly more abundant. The decrease in the 
large Rockfishes and Groupers that feed on the Octopus would seem 
to have favored its increase, but on the other hand, it is taken b}*' 
the fishermen in considerable numbers for bait, by the use of grains. 
It is sometimes eaten by the natives, but jirobably to no great extent, 
owing to the abundance of excellent fishes. I am not awai*e that it 
is ever brought to the market, as it is in many other countries. The 
largest are said to have weighed 40 to 50 pounds, with arms 7 or 8 
feet long. The largest that we caught by band were only about five 
feet across the outstretched arms,*** 

* We oaptured about a dosen by band, in shallow watar, suddenly grabbing 
them around the neok and bolding them firmly till their violent struggles were 
aubdned. They make a lively fight for a short time. 
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/. — Qa 9 tropod%: Whelk$ ; Coti^h$^ete. ^ 

The TF/7Ar,’^ or West Indian Whelk, (Lirona pica) Seep. 464, 
figure 22o. 

Thi8 molluBk was apparently referred to by Straoby in 1610, under 
the name of Wilke : “We have taken also from under the broken 
Rookes, Crevises,* oftentimes greater than any of our best English 
Lobsters ; and likewise abundance of Crabbes, Oysters [Pearl oys- 
ters], and Wilkes.” 

Capt. John Smith, desoribing the famine of 1614-16, says : “One 
amongst the rest hid himsidf in the woods, and lived only on Wilkes 
and Land Crabs, fat and lusty, many moneths.” 

Henry May mentioned that they burned the shells of “ wilkes ” 
and }>ieces of limestone to make cement for fhe seams of their 
vessel, by mixing the lime with turtle oil. 

These and other incidental allusions to the “ wilk,” render it prob- 
able that this mollusk, still known as “the whelk” or “wilk” in 
the West Indies, and used there in many places as food, was abun- 
dant at the time of the settlement of Bermuda and was used as food, 
more or less. It is a shallow water species, with a large conspicuous 
shell, and therefore easily taken. 

But no living specimens have ever been found here in modern 
times, f so far as recorded, nor could I learn that any had b<>en taken 
within the memory of the oldest inhabitants. However, its shells 
arc abundant as fossils in the sand dunes and in the teolian limestones 
all over the islands, where they had doubtless been carried on the 
hacks of the land hermit crabs {CmohUa diogetm^ see fig. 22a, p. 
464). At present these same crabs again utiliae the old fossil shells, 
when they find them weathered out and scattered loose on the sur* 
face, as they often arc. 

We also dredged up two dead, btit perfect, specimens from about 
ten feet of water, in “ The Reach,” at St. George’s, but they may 
have been buried under the calcareous mud many years, without 
showing much alteration. 

Somewhat better evidence was obtained by digging in the kitchen 
middens at Castle Island, probably deposited about 1812, in which 
we found a few broken but unaltered shells of this species, looking 
as if they had been broken to eirtraet the meats. 

* This is tho Bermuda Lobster (PaiMUime otvat), sUU oommoii, but now rarely 
found under the stones on the shore. 

t During our visit in 1201, a huge number o£ thsse “whelks,^’ brougbi alive 
from the Bahamas, were Ifbevsted In QatniHon Satbor, by Mr. Boberts, so it 
may become naturalised bare. 
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It is probable^ therefore, that this was a species formerly common, 
but exterminated by the settlors for food. Probably it was rare even 
in 1812 , otherwise there would have been more shells in the kitchen 
middens. The last of the race may have been exterminated by the 
soldiers in 1812 , or perhaps by some natural cause, about that time. 

The Great Conch or Pink Couch. {Strombus gigas.) 

The large pink conch has, in recent times, been so extensively 
fished for sale to visitors that its numbers have very much decreased, 
though some are still taken in a few places. One of its localities is 
in Castle Harbor, about half a mile north of Castle Island ; another 
is in Great Harbor. 

The Trumpet Shell rariegatuH.) 

This large shell has also beconn^ rare in these waters, only a few 
hcattering specimens being now found. 

The Spotted Cowrie. (Cgprmt exanthema.) 

This handsome shell has also become very rare, like several othei*s 
that are caught for sale as curiosities. Some of the speeirnens for- 
merly taken were of great sixe and very hand'^omely colored. I 
have seen some that were inches or more in length. 

g. — Blvalces: Scallope; Ogsfers, etc. 

The Scallop, {^Pecten ziczac T^m.) 

This large scallop is still fouml in small numbers in certain parts 
of Hamiigton Sound and in a few other localities, but is said to be 
much less abundant than formerly. Its flesh (adductor muscle) is 
well flavored and it is, therefore, much in demand. 

The Oyster ; Pearl Oyster, (^Margaritophora radiata L^m.) 

The tKHsalled oyster of Bermuda is not a real oyster, but is a true 
pearl oyster, smaller in size than most of the pearl oysters of the 
Pacific and Indian oceans. It is, however, used to a considerable 
extent as food, but is neither so tender nor so palatable as the Ameri- 
cat! oystiT, nor does it contain so much nutritive material. It is 
still fairly abundant in certain parts of Harrington Sound and many 
other places, but is said to bo less abundant and smaller than for- 
merly, owing to overfishing. 

In the early days of Bermuda, the settlers and the (Company bad 
greUt hopes of finding valuable pearls in these shells, but though 
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gome were obtained, they were so few and small that the search was 
soon abandoned as unprofitable. 

Silvanus Jourdan wrote as follows : There is great store of 
Pearle and some of them very fair round and orientalll, and you 
shall find at least one hundred seede pearle* in one oyster.’’ 

The Mtiesle, {Area Noa> L.) 

It is curious that the name mussle ” should have been transferred 
to this shell, which is fished up in considerable quantities for food. 
It is mostly obtained by means of ** nippers ” in shallow water, for it 
often grows in large clusters, firmly attached to rocks, etc , and to 
each other, by a very strong byssus. ITsually it is intermixed with 
“ oysters ” in the clusters. It is still abundant in Hari'ington Sound 
and many other places, and j>erhaps it has not decreased to any 
great extent. It is not particularly well flavored and is rather 
tough, and therefoi'e is not in much demand. 

A true mussle {Modiela tuUpa)^ large enough for the market, is 
also found here, but I could not learn that it is caught Jor food, nor 
does it seem to be abundant. 

The ‘^rock cockles” ( CV^ama, sp. and Spondylun^ sp.) are some- 
times collected to some extent for* food, but not regularly. They 
are fairly well flavored, as I ascertained by trial. 

Some of the large species of Teltina are also used as food under 
the name of “ clams.” But the large and common bivalve called 

Spanish Clam ” ( Codakia tigrina) is considered poisonous. 

33 . — Introduction of Bomeetie Animqfe, 
a , — The Wild JBbge. (See p. 5f»9.) 

In a previous chapter the introduction of the wild hogs has been 
described as probably due to pirates or buccaneers who visited the 
island^ in the 16th century, rather than to the accidents of ship- 
wrecks, for in case of shipwrecks any hogs that might have been 
saved would probably have been afterwards killed and eaten by the 
people who escaped. The chances of hogs escaping from a total 
wreck on the distant reefs would be very small. 

Henry May and his party, in 1503 , found them there. He said : 
the South part of this Iidand of Bermuda there are hogs, but 
they are so leane that you cmtiiot eat them, by reason the Island is 
BO barren, but it yieldeth great store of fowle, fish and tortoises.” 

* It seems fmm another acommt that this referred to^ luoky^ftad] 
which wss not repeated. 
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Thiij wa» probably on St. George’s wliere they landed, and the sea- 
son was unfavorable for tlie hogs. There must have been a long 
period of famine for the hogs every winter, after the cedar and 
palmetto btprles were all gone, for at that time, and perhaps partly 
in consequence of their previous ravages (see p. 589), there were but 
few other edible plants for them on the islands, though they could 
always find more or less food cast up by the sea on the beaches. 

Hilvanus Jourdan stated that Sir C^^orge Somers sometimes took 

hogs in one day. Ills party of 150, who lived nine months on 
the islands, not only depended largely on the hogs for food, but 
also took a supply of the dried fiesh to Virginia. But they also took 
pains to gather food to fatten them in confinement. 

8trachy gave the following graphic account of the wild hogs as 
they existed in ltK)9: — 

Wee had knowledge that there were wilde Hogges upon the 
Hand, at first by our owne Swine preserved from tlie wraek and 
brought to shoare ; for they straying into the woods, an huge wilde 
Boare followed downe to our quarter, whieli at night was watched 
and taken in this sort. One of Sir George Summer’s men went and 
lay among the Swine, when the Boare being come and groveled by 
the Sowes, hee put over his hand ainl rubbed the side gently of the 
Boare, which then lay still, hy w hich meanes hee fastened a rope 
wdth a sliding knot to the hinder legge and s(» tooke him, and after 
him in this sort two or three more. But in the en<l (a little busi- 
nesse over) our people would goe a hunting with our Ship Doggo, 
and sometimes bring home thiitie, sonietinies fiftie Boares, Sow’’es, 
and Pigs in a weeke alive ; for the Dog would fasten on them and 
hold, whilest the Hiints-mcn made in ; and thei*e l>ee thousands of 
thenS in the Hands, and at that time of the yoere, in August, Sep- 
tember, October, and November, they were w^ell fed with Berries 
that dropped from the Cedars and the Palmes, and in our quarter 
wee made styes for them, and gathering of these Berries served 
them twice a day, by which meanes we kept them in good plight ; 
and when there was any fret of weather (for upon every increase of 
wind the billow would lie so gi*eat, as it was no putting out with our 
Gundall or Canow) that we could not fish nor take Tortoyses, then 
wee killed our Hogs. 

But in February when the Palme Berrios began to be scant or dry 
and the Cedar Berries failed two months sooner, true it is the Hogs 
grew poore, and being taken so, wee could not x*aise them to be 
better for besides those Berries, w-e had nothing wherewith to franke 
them.'’ 
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In Ooveriior Moore’H report, of 1612, the followiiidf occurs: 

“ Some sire days after our coming, [July] we sent out for Hogges, 
80 the company which went out brought home some. 1 hould your 
mutton of England not of so sweet and pleasant a taste.”. 

Hughes, in 1614, wrote as follows: 

“Here is no kinde of beasts but hogges and caltes and tlioy bnt in 
one or two places which are thought to come at first by meanes of 
shippe-wrackc. The hogges were nianie but are now brought to a 
shiall number.” 

The wild hogs were probably nearly all exterminated within the 
next two or three years ; indeed it is probable that most of them 
were killed in 1014 and 1615, during the partial famines that then 
prevailed among the settlers. Governor Butler, in 161», wrote that 
there were then “ some fewo wild.” Probably many of the wild 
ones were taken alive and kept as domestic hogs. 

But tame hogs were also taken there from England by the early 
settlers, in 1612-16, and increased very rapidly, as soon as com and 
other food could 1*6 provided for them in winter, so that Governor 
Butler, in 1610, said that they were “in great numbers.” Figs were 
used, a little later, to fatten the hogs. (See p. 661.) Ever since 
that time hogs have been abundant. 

b. — Thf Plague of Wood Hate, (Jifue tectorum Savi.) See p. 600. 

It was generally believed by the early writers, but without suffi- 
cient reasons, that this very destructive rodent was .first brought to 
Bermuda about January, 1614, in the runaway frigate commanded 
by Oapt. Daniel Elfred, but the name of the frigate was not given. 
8he arrived two months before the “ Blessinge,” and thus relieved 
the famine which then prevailed. 

This was largely due to the fact that the earlier visitors did not 
notice any rats. Thus Silvanus Jonrdan, 1610, says : “ The countrey' 
(foreasmuoh as I could finds myself, or heare by others) affords no 
venimous creature or so much as a Rat or a mouse, or any other 
thing unwholesome.” 

But such writeis were not likely to have noticed a strictly noctur- 
nal species like this, which at that time was confined to the cedar 
forests. 

Governor Butler, in speaking of this arrival, wrote as folio wai 

“But howsoever this ranine away frigate brought with her a 
timely and acceptable sacrifice of her meale; yet the compauious of 
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her meale, numbern of ratt« (which wer the first that the Hands ever 
sawe), being received with-all and on a soudaine muHiplyinge them- 
selves by an infinite increase (for thor is noo place in the world so 
proper for them), within the space of one only yeare they became so 
terrible to the poore inhabitants, as that (like one of Pharaoths 
plagues) the whole plantation was almost utterly subverted therby ; 
and so faiT gone it was at last, that it jiroved Captaine Tucker’s 
masterpiece all his time (which was not long after) to dtwise trapps 
and stratagems to conquer and dcstroyc them, though indeed all of 
^hcm proved to noe purpose (as you shall see hereafter) untill after- 
wards, one moneth of cold and wett weather (probably March, 161 H) 
did the deed.’’ 

In a later chapter ho gave many additional details. He, like 
Hughes, attributed the death of the rats mainly to a S)»ell of cold 
rainy weather, Init this was, of course, derived from the statements 
ol others, for it happened liefore his arrival there. Other writers 
denied that the weather had been any colder than on various other 
occasions. His fuller account is as follows : 

^^8one after the conclusion of this assize [March, 1618) came 
a hotte alarmo from Sands his tribe, of a fierce assault made b\ 
the ratts upon their new sette come, wlio scratched it out of 
the ground in the night as fast as tlu»y jnit it in in the day; 
thes race of ratts being (as you have heard) first brought in by the 
runne away frigate from the West Indies, in Mr. Moores time, bi*gan 
presently so sylently and sodainely to encrease (ther being noe place 
of the world more apt to noutish them, partly by reason of the sweet 
temper of the aire, but especially through the general shelter and 
covert that it affords them) that they then became felt before they 
wer feared, and yet not so dueJy feared as befitted ; so that little or 
rioethinge being done against them at that time, ^nd lesse in the 
laaie dayes of the six Governours [1615-16), they wer by this time 
gotten to so ranch a head that swimeinge in huge troupes from 
iland to Sland (for fishes have bin taken three leagues of at sea with 
whole ratts in their bellyes), they eate up the whole country before 
them, w’heresoever they aent, utterly devoureinge all the come they 
mett with all in an instant ; so that, in despight of all the catts sent 
from out of England, and the layeinges of poyson, the Governours 
often fireinge of the whole ilands, to the huge waste and spoyle of 
much excellent o»dar timber, or whatsoever els could be devised 
against them, tliey every day more and more so multiplied and grew 
upon the poore amaaed people, as that it very little wanted that the 
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whole place had once againe hin utterly and quite left voide of her 
reasonable inhabitants : and with oat all question, this ill had not 
fayled to have befallen, had not God (who noe doubt hath an 
especiall worck in the peopling of thes partes with Christians), by 
his owne hand, in great mercy, swept them all away in an instant, 
when it was least expected ; for not long after that the Govemour 
(having thus received this loathed report of tliis ratt-warro in 
Somersett, and being at his non-plas of newe devises to helpe him- 
selfe), had determined once againe to fall upon another generall 
burnoinge of the whole Hands, to the extreame discontent of all men^ 
and especially of Mr. I^ewes [Hughes] the minister, who openly 
preached against it, so that the Governour could never endun*) him 
afterwards ; behold by a soudaino fall of a great store of raine, and 
some cold northerly windea bloweinge with all, in a moment, and 
when noe man durst so much as hope for so happy a tume, thes 
migbtie armies of ravenous ratts are clean taken awaye, vanish, 
and are scarce one to be found in a share ; but in steed of 
them, shortly after, come in marchinge towards the houses, whole 
troupes of great and fatte wild catts, who havienge formerly found 
foode ynough upon these vermin abroad, and so hecome wild and 
savage, are now aga^e in this tlieir necessitie, and by want of wonted 
reliefe, forced to retume te their first tamenesse.” 

The Rev. Mr. Hughes, who was present during part of the time, 
gave the following account : 

‘‘Let not the hand of God, which lay heavy upon you in Captain 
Tucker’s time [1010-18], be forgotten, when the rats did abound, 
and goe by sea from Hand to Hand, so as no Hand was free, but all 
were like so many Coney-warrens : I say they went by sea from 
Hand to Hand, liecause fishes have at divers times been taken three 
leagues off at sea, with Rats in their mawes, which sfaeweth plainly 
that the Rats did swim, and were snapt up of the Fishes. Consider 
what a plague of God they were unto you both within dores and 
without : within they devoured your Come and other provision of 
foode, and your cloathes and shooes (as myselfe has good cause 
to remember :) without, they devoured your come by scraping it out 
of the ground, when it was new set, the grains which were thrust in 
so deepe as they could not scrape [rotted], untill God in mercy hear- 
ing our poore prayers, tooke them away, on the sodaine in three or 
fonre dayes. I mention the time, because I took good notice of it. 
A® »oon as the Bats were destroyed wild Cats, that were neither 
scene nor knowne to be in any such abundance, came marobing out 
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of the woods, to your houBos, six, seven, or ei^fbt in a company : 
then It was in every bodie’s mouth, that the Cats had destroyed the 
Rats, and some said that the eoidnesse of Winter killed them. I 
remember indeede that we had a very eolde time a little before they 
were destroyed, which, (I am persuaded) God in mercy did send for 
the killing of th^i, nor (as some doe) to the Traps, nor to the ruinat- 
ing of the Islands with fire ; and take heode that your unthankful- 
iiews bring them not agaiiie, or some other plague as bad.” 

Capt. John Smith, in his General History, 1 024, gave a detailed 
account of these rats, compiled chiefly from the works of Butler and 
llughes, but with a few additions from other sources.* Among 
other items he stated that every man was enjoyned to set twelve 
traps and some set nearly a hundred, which they visited twice each 
night, and that they used ratsbane, and both eats and dogs in large 
numbers, setting (ire, and various other devices, “but could not 
prevaile, finding them still increasing against them ; nay they so 
devoured the fniits of the earth that they were destitute of bread 
for a year or two.” He also discussed the various sujiposed causes 
of their sudden death, and objected to the theory that it wan due to 
cold, for he said that “they wanted not the feathers of young birds 
and chickens which they daily killed, and Palmetto mosse to builde 
themselves wanu nests out of the wind ; as usually they did;f 
neither doth it appeare that the cold was so mortal to them, seeing 
they would ordinarily swimine from place to })Iace, and bee very fat 
even in the midst of winter.” He coiieluded, therefore, that “there 
was joyned with and besides the ordinary and manifest ineanes, a 
more mediate and secret work of God.” 

The real cause of their sudden disappearance, as mentioned above 
(p. 590) was, in all probability, sfarvatiottyl after they had destroyed 
ail available sources of food, in consequence of their vast increase. 
This disappearance of food, in the winter, would neoeBsarily oaube 
their sudden death, “all in three or four days,” as Mr. Hughes 
stated. A very few, however, seem to have Burvived, for they have 

* His aocemut has been copied entire in Lefroy’s Memorials, t, and by J. M. 
Jones, in Bull 25, U. S. Nat. Mns., p. 158 Therefore I have not repeated it 
here, but only give the facts supplementary to the others. 

f In another place he says the neets were built in trees, thus proving that it 
was the wood-rat, 

I It is curious that their starvation was not thought of as the actual cause of 
their death, neither by the early writers nor by Jones and others 'Who have dis- 
cussed this subject in modem times, eepecially as Hughes and others recog- 
nised the potency of starvation in the case of the oats and hogs. 
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been found tliere in recent timee, in nmall numbers.* They are now 
probably kept down to small numbers by the gray rats, which ai*e 
now common, even in the woods and fields, as we learned by trap- 
ping them in 1901. We did not succeed in taking wood-rats, but 
that may have been because we did not have an opportunity to set 
traps in the thick swamps, to which they are mairtly confined, it is 
said. But most of the planters, who woi-e questioned, claimed that 
they had never seen such a rat. Therefore it is probably local and 
not in any large numbers. Matthew Jones, 1884, fully describes the 
nests found in cedar trees, and sometimes in low bushes in the 
swamps. Ue states that they are spherical and about a foot in 
diameter, lined with soft materials. Mr. Hurdis also mentions find- 
ing this species in 1 850, but says he met with it only once in four- 
teen years, and never saw the nest. Jones says that they did much 
damage to the oranges. In 1898, I saw bananas damaged on the 
trees by rats, as the owners said ; and very likely by this species, 
though the more common brown rat might also ascend the banana 
stalks. 

As for the time and mode of introduction of this species, it seems 
to mo impossible to believe that it was first taken there by the 
frigate, in 1614. 'iSbis frigate might have bad some of these rats on 
board, hut she was more likely to have had the common domestic 
rats, which may have escaped to the nbores and thus gave rise to 
the notion that the subsequent rat plague was due to them. 

But the vast numbers in which the wood-rat appeared a year or 
two later (one year according to Butler) cannot by any possibility 
be explained by the natural increase from any number likely to have 
been contained in any one ship ; for there must have been tens of 
thousands of them, and that in spite of the numerons wild and half- 
wild cats then on the islands. Probably these rats had found their 
way to the islands at a much earlier period, either by shipwrecked 
vessels from the West Indies, or by the buccaneers landing there. 
They may have been introduced at the same time as the wild bogs. 
It is also possible that they might have been introduced by the ship- 
wreck of the Bonaventura, in 1693, for they are such good swimmers 
that they could easily have reached the land from the wreck at 
North Kecks. Even in the latter case they would have had 21 
years to increase before they attracted attention by their numbers. 
I am more inclined to believe that they were introduced even earlier 
than that. 


^ Butler stated that a very few were left in his time, 5621 . 
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Ae they are very nocturnal in their habiu and inhabit by prefer- 
ence the thick woods and swamps, it is not strange that the early 
writers did not observe them, even if common. But after tlie 
settlers began to plant corn and other crops and fruits attractive to 
these rats, they naturally began to collect around the plantations 
and storehouses in largo numbers, especially in winter and spring, 
when their natural food was scarce, and thus forced themselves into 
notice at once. At the same time this new source of supply of food 
in the winter would have prevented the death of large numbers 
by starvation, as may have occurred previously on many occ<a8ionH, 
for their sources of food supply, like those of the hogs, were very 
limited at that season, for lack of native edible plants and seeds. 
(See pp. 589, 590.) 

The Wood-rat can easilj^ be distinguished from the other rats by 
having a more hairy and less scaly tail, and especially by the pure 
white, or nearly white, color of its under parts, while its back is 
light chestnut-brown, It is smaller than the brown rat, and not so 
stout. It is a native of the warmer parts of the Old World, but was 
early introduced into the West Indies, Central America, and the 
southern XTnited States. 

c. — Common Jlatn and Mice; Ik^tn, 

The Brown or Gray Rat (Mue decuman uh Pallas) and the mouse 
{M, muBculm L.) are very common in Bermuda, both in and about 
the buildings and in the woods and lields, far away from houses. 
We have no positive data as to when tliey were introduced, but the 
mouse was probably there in the early years of the settlement. The 
Gray Rat ])robably did not arrive till the middle of the IHth cen- 
tury or laUw. 

The Black Rat {Mhb raUue L.) was formerly very oommon, but 
has been largely oxtGrmitiati*d by the brown rat, which arrived 
later, as in most other places in America. Hurdis states that it was 
common about 1850. Jones, 1684, states that it was rare. This rat, 
like the mouse, was probably introduced from ^Europe with the 
early settlers, or from the West Indies on fhe “ runaway frigate,” in 
10 14. There are no native land mammals’*' in Bermuda, except a few* 
npiigrating North American bats. 

, * J. M. Jones thought that he had seen a shrew, 1876, but it has not been 
seen by others. 

A siagle specimen of a seal, supposed to be Phoea irituHna^ was taken in 
April, 1867. Its skin was ptesarved by Bartmm, and Is stUl extant, but I did 
not see it. Bertram reeotded its capture In the Royal Qasette, at the time. It 
was also noticed by Hurdle (Bough Notes, p. 840). No other instance ie known. 
It might he the young of the West Indian 
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Two Bpeoies of bat« are known to occur here apparently during 
their autumnal migrations, but yet they may have been brought in 
the holds of vessels. Others may hereafter be observed. The moat 
common is the Hoary or Gray Bat (AtaJa2>h(]i cinerea (BeauV.) 
Peters; Allen,* p. K56, pi. Jtxix-xxxi = Vesiwrtilio pruinoius Bay, 
and in Jones, 1870, and Hurdis=3:Xaa/#/rf^s cineretis in Jones, 1884). 
Several instances of the ooeurrence of this species are given by 
Htirdis and others, but only in autumn. 

The other, which ia much more rare, is the Silver-haired Bat 
{Lasionyteris noctivagans (T-iec.) Peters; Allen, 1893, p. 105, pi. xii; 
xix Scoiophilun noctivagam in Jones, 1884). This was recorded 
as taken alive by Hurdis, Oct. 8, 1 850. 

It is singular that there aie no native hats known here, for the 
numerous caves would seem to afford excellent homes for them. 
Some of the earliest writers mention the occurrence of bats, but they 
were probably only the migratory species named above, tlurngh the 
season of the year was not given. Possibly there were resident 
species at that time. 

d. — The Wild or Half wild Cate. 

In the accounts quoted above, Htraohy, Hughes, and Governor 
Butler (pp. 712-715) describe the great abundance of feral oats that 
came out of the wood to the settlenientH, when the rats died out, as 
an unexpected and surimsing event. They evidently believed that 
the cats had been on the islands before the settlement in 1012, and 
that they had been living there in the feral condition, feeding on the 
rats. This may have been correct, and if so it would go to prove 
that the rats had also been there longer than was then supposed. 

It is mentioned that the party shipwrecked there in 1009 saved 
their ship dog and also some live hogs, (See Straoby’s account, 
quoted above.) Therefore they probably also saved their cats, if 
they had any, which is almost certain to have been tlie case. These 
eats escaping into the woods and increasing as they do there, might 
have given rise, ia the nine years, to the large number observed in 
1618. Possibly cats may have been introduced still earlier, like the 
hogs, but we have no record of any being there in 1609. Doubtless 
the settlers carried oats there |n 1612, and perhaps every year after- 
wards, so that their numbers need not have been surprising. 

* HartiiMm Allen, 11.D., Monugviiph of the Bats of North America, BnBetiu 
U. S. National Mutfeum, No. 48, 18^. 
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<5, — Cattle and other Domeetic Animah, 

A few cattle, goatK, Rheep, and En/ylish rabbits or coneys were 
sent over very soon after the settleiueiit, in 1012, but these first 
importations were probably mostly, if not all, destroyed during the 
famine of 1015. Governor Butler, as mentioned above, stated that 
the lazy people then colonized at Port Royal, rather than to fish, 
killed for food the few cattle then existing and pretended to the 
Governor that they ran into the sea and were drowned. But prob- 
ably other cattle were sent out by nearly every magazine ship, for 
several years, till they increasi*d naturally and became common. 

Governor Butler mentioned that Governor Tucker, in 1010, as 
engageti in building fences, to protect his introduced plants against 
domestic animals, and stated that the cattle had been sent partly by 
the general Company, but mostly by the Earl of Warwick. 

GovcMDor Butler, in 1 ( 519 , also wrote as follows : 

♦‘Am for the beasts of the field,— cowes ami bulls ther are wdiieh 
prosper exceedingly ; hogges (wiierof some fewe wilde) in great 
numbers; Indian and English goatt's likt*w'ise, but of noe great hope, 
for (like the pigeons) they are also found dead and dieinge in every 
corner;'*' and lastly, there are a late great increast' of tame conyes, 
the w'hich, being reserved in certaine empaled places about the 
houses, are tlun* fedd with the potatoe slipjis and other simples 
native of the place, the winch they eate very greedtdy ; they fare 
well withall.” 

Sheep do not a]»pear to have been kept in large numbers, at any 
time. Probably they did not thrive \ory well, as in most hot 
climates. But Hughes, in 1615 , says : 

♦♦The (halves and Lambes that we brought out of England, did 
prosper exceedingly, till the hunters met with them.’’ 

I can find no record of the arrival of hoi^ses, mules, or asses in the 
early years, nor any mention of their presenc^e there for many years 
later. The narrowmess of the highw^ays and of the early streets in 
St. George’s indicates that horses and carriag(‘s were not commonly 
used there till long after the settlement. Probably the earliest 
horses were only used for horseback riding, by the more w^ealthy 

^ Doubtless due to poisonous plants that they ate, inoludlng tobaooo. (See p. 
509.) At the present time goats are common enough. 
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people. The general use of boats for the transportation of goods 
and persons rendered horses of less importance than in most places. 
Horses, however, must have beoome somewhat common by 1072, for 
some of the militia men were mounted, and orders were given to 
have the horses trained so that they would stand the noise of drums 
and the discharge of firearms. 


34 . — Introduction of Bird», 
a, — Poultry. 

Domestic poultry, including turkeys, were probably introduced 
by the earliest settlers, in 1612, and became abundant in a few 
years, though Governor Butler stated that the geese and pigeons, 
like goats, did not succeed very well at first. But probaVdy this 
was only a temporary drawback, due to unaccustomed food. 

Governor Butler, 1610, mentions the jioultry, as follows ; 

^ And thes are the natives of the ayre ; to which have bin added, 
by the late inhabitants, great store ot turkeys and abundance of 
cooks and hens, which every daye growe wilde ; numbers of tame 
chicks, and some fewe geese and house pigeons ; but thes last two 
like not so well, for by some disagreeinge foode they kill them- 
selves.” 

Probably some of the native fruits and seeds, which they had not 
then learned to avoid, were poisonous to these fowls.*** 

The Rev. Mr. Hughes, 1614, says : 

The cooks and hennes woe brought with us doe prosper and 
increase much, and are a great comfort unto us.” 

Ducks and the Guinea Fowl or Pintado were introduced later, as 
also the Peacock, etc. 

Mr. Hurdis (p. 407) also mentions the South American Powee or 
Crested Curassow, as not uncommon in his time, kept with other 
poultry as an ornamental bird. 

Domestic Pigeons at certain periods appear to have become half 
wild, and are said to have nested in holes and caverns of the cliffs. 
One locality is still called Pigeon Cave. At present they are not 
abundant, so far as we observed. 

^ Mr. Huidis, Bough Notes, p. 808, states that he repeatedljr tried, without 
suocess, to keep Imported fowls bought from vessels, but they invariably died 
very soon, thotm^ the native ones were perfeoUy healthy. Some of the people 
complained to us that the Octopus often seised and killed their ducks end geese. 
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b, — ^Oatae Bird$^ etc. 

The American Quail or Bobwhite. {Colinue Virginianue (L,) Le».) 

FiaiuiK 58. 

The early writers do not mention any bird of this sort, therefore 
it is altogether probable that the Quails said to have been found here 
in the wild state more than sixty years ago were introduced by some 
enterprising person at an earlier period, but of this no record is 
known to me. Possibly some governor or army ofiicer fond of shoot- 
ing game may have done this.*'' But it scorns to have become extinct 


Figure 59. — Mocking Bird {Mimutt poly- 
gloitoi (L.) Brewer— Af. Carol inensis 
Cab.) Both from Webater’e Inter- 
national Dictionary. 

here before 1840. Mr. Hurdis, during his entire residence, 1840 to 
1855, did not meet with it. It was subsequently introduced again, 
by Mr. Richard Darrell, about 1858 or 59, according to Capt. Reid, 
and having been better protected by the modern game laws it has 
become common for the past twenty -five years or more. It not 
infrequently comes into the poultry yards and feeds with the 
chickens, as I have pei-sonally observed. 

The English Pheasant and Partridge w'ere introduced in 1877 by 
Governor Robert M. Laffan, according to Hurdis (p* 407), but 
whether either of them long survived I do not know ; they certainly 
had not become common in 1901, if present at all, which 1 doubt. 

^ Beferenoss to the birds of Bermuda are practically wholly lacking iu the 
Utevaturs from 1650 to 1850. 

Tbaks. Oovn. Acau., Vol. 46 S»pt., 1902, 



Figure 58.— American Quail or Bob- 
whit© (Colinus ViryinlanuH (L.) 
Lea.) 
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Bahama Ground-dove, {^Cotumbigallina pa»8erina{jA.)Tdry.f Baha- 
mensia Mayard).* 

Ftontut 10. Paob 480 

The early writers mention no bird corresponding to this, which, 
owing to its very familiar habits, would surely have been noticed 
had it been present in any numbers. Therefore it seems altogether 
probable that it was introduced from the Bahamas like large num- 
bers of the plants, but we have no record of the time or manner of 
its introduction. It is mentioned as very common in the earliest of 
the modern lists of birds (1860, 1861). For about 200 years previ- 
ously, however, there is scarcely anything recorded concerning the 
birds of Bermuda. It may have been introduced in the 1 8th cen- 
tury, which would account for its present abundapoe. It does not 
appear to differ from the Bahama form, even as a variety. 

c . — Singing Birds. 

Mocking Bird. {Mimus poigglottos (L.) Brewers Jf. CarolinensU 
Cab.) 

Fiotraa 68, 

A few individuals of this species seem to have been introduced at 
several dates One instance was at Bailey Bay, in 1802. Six pairs 
aie said to have been liberated at St. Oeorge’s, in 1883, by Capt. 
Myers, but I have seen no record of the locality from whence they 
came. 

It has increased very slowly and is still far from common, though 
often seen m a few looaliUes. It seems to be more fond of the 
Walsingham region than any other. It seems strange that it has 
not increased more rapidly, as it has few enemies, unless the English 
Sparrows or Catbirds destroy its eggs. Some of the West Indian 
Mocking Birds, as M. orpheus, etc. might be better adapted for the 
locality. 

English Sparwu). {Paster domestUms (L.) Eooh.) 

The European sparrow was introduced here in 1876, as previously 
into the United States, under the impression that it would prove 
very beneficial by destroying insects, which it has not done to any 

* tt was first Idaatifled as the Bahama sttbqieciM by lb. A. Hyatt Twrill 
(AiiMr.JoitRt.Soianee,xli,pp. 64-00, and ThsOqiiiqr, v, Jane, 1901, p. 88). Mr. 
Bastgs diaerlbed It, about tba tana tine, bat iqppaim^ a ism days later, as a 
new egedM (C. Bemwdianu) in the Auk, July, iOW. See also tWe v<d., p. 68, 
for disottsMoa of dataa. 
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appreciable extent* It has, hoirever, become very abundant and 
familiar in all partH of the islandn and does oouHiderablo damage to 
fruits and in other ways, so that it is generally considered a nuisance. 
It does not confine itself so much to the settlements and highways 
as in the United States, but is seen everywhere in the fields and 
woods. It is accused of destroying the eggs of other more useful 
birds, as with ns. The Bluebird, especially, is said to suffer thus 
from its depredations. In 1 H8a, an act was passed “ To encourage 
the destruction of Sparrows.” But this did not seem to cause any 
apparent do<‘rease in its numbers, though the amount paid in boun> 
ties is said to have been ilHOO in one year. It was introduced into 
Bertnuda from the United States in 1875. 

JSuropetfu Tree- Sparrow, {Baeser thontanua (L.) Koeb.) 

This bird is apparently not uncommon. It was probably intro- 
duced a<*cidentally with tlie English Sparrow and has similar habits, 
but it is less familiar. It was first recorded by A. H. Verrill, who 
found it common in Paget Parish, March, 1901. 



Figure 60.— Sharopeau OotdOuoh {CarduelU carduelia (U) SohAf.) Phot, from 

life by A, H. Verrm. 

European GfAdfineh, {Carduelis varduelis^{lh) SchAf,) 

Fioubk 60. 

This elegant little bird is becoming quite common in certain locali- 
ties and seems to be fully naturalised. Numerous specimens were 

seen in lOOl, especially about Hungr y Bay. 

Scisnoe, ii, p. 6i, July, 1901 ; and The Oi^rey, July, 1901. 
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It wall recorded by Capt. Reid ( 1884 ), as seen in a single instanoe 
in 1875 . He thought that it might have been an escaped oage«bird, 
but it is not improbable that efforts had been made before that to 
introduce it here. A considerable number of oage*birds of this and 
other species are said to have escaped from a wrecked vessel, near 
St. George’s, about 1886 , and the recent increase is supposed to be 
due largely to that event, 

American Golcffinch, {Aeiraffatinus trietU (L.) CBh.^JSpimte iris- 
tie Boie.) 

Fiouas 61. 

This was also seen, in March, 1901, and is said to have been intro- 
duced intentionally, in 1696, although it may have come here previ- 
ously, from time to time, as a migrant. Uurdis mentions a small 
flock of yellow birds, supposed to have been of this species, seen in 
March, 1850, but not shot. 

European W^heat-ear, {Saxioola cenanthe hacli,) 

This bird is now common in some places and seems to be fully 
naturalized. 

It was seen in flocks, especially at Coney Island and near 8t. 
George^s. It is said to have escaped from the wrecked vessel, about 
1885, like the Goldfinch. 

European Starling, {Sturn%ui vulgaris L.) 

Fiqurs 08* 

Several wild specimens of starlings have beeii observed at different 
times, and it may now be sparingly naturalized Perhaps it escaped 
from the wrecked vessel, about 1885 , with the Goldfinch and other 
cage-birds. 

Figure 61.— Ameriean Goldfinch Figure 68.— European Starling 

{Aetragalinm Club ) (Stumus vutgaris L.) 

European Skylark, {Alauda a/rvensis L.) 

Hnrdis recorded the oocurrenoe of the Skylark, June 12, 1860 . 
He shot one male specimen which had the song, habits, and appear- 
ance of a wild bird. It has not been recorded by recent collectors. 
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Note. — The following are the principal worke on the birds of Bermuda : 

William Jardine.— Contributions to Ornithology. Ornithology of the Ber- 
mudas. Vol. for 1849, pp. 76-87; vol. for 1860, pp. 5-14, 85-88; 67. Gives lists 
of birds famished by Lieut-Col. J. W. Wedderbnrn and Rev. H, B. Tristram, 
supplemented by the observations of Col. H. M. Drummond-Hay and Mr, J. L. 
Hardis. “Mr. Tristram, (who lived in Bermuda three years,) printed a list in 
the islands, of all the birds that had occurred to his notice in 1847,” p. 77. In 
1849 twenty species were added, and one in 1850. 

John L. Murdis. — Birds of Bermuda, in the Bermuda Pocket Almanac for 
1851, pp. 65-68. A list of 124 species, with 11 others regarded as doubtful. 
(Published without the name of the author, but as it agrees closely with the 
list in “ Rough Notes,” p, 808, it was doubtless by Hurdis.) 

John L. Hurdis. — Rough Notes and Memoranda relating to the Natural His- 
tory of the Bermudas. lx)ndon, 1897. Edited by II. J. Hurdis from MSS. notes 
mostly made from 1847-55, relating chiedy to birds, but including soma on 
mammals, fishes, insects, botany, etc. 

J. M. Jones. — The Visitor's Guide to Bermuda. Halifax, 1876. Contains a 
list of birds, pp. 128-180, including those contributed by Hurdis, Reid, and 
others. 

G. Seville Reid.— The Birds of the Bermudas. Printed in The Zoologist for 
October and November, 1877. (Revised and corrected with additions by Lieut. 
H. Denison.) Reprinted, with an Appendix (pamphlet 48 pages). Royal Gaxette 
Office. Hamilton, 1883. Originally published in “The Field,” 10 numliers, 
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the habits of the birds observed, esfiecially of the game birds. 

G. Sarille Reid. -The Birds of Bermuda. Bulletin U. S. Nat. Museum. No. 
25, 1884. Di this paper the previous lists are revised and some additions are 
made, while many references to the literature are included. The observations 
of Hurdis are also mostly included in this paper, for the author had the use of 
his original MSS. notes. Lieut, (later Oapt ) Reid was stationed at Bermuda, 
from March 90, 1874 to June 8, 1875. 

D. Webster Prentiss.— Notes on the Birds of Bermuda. The Auk, vol. xiii, p, 
287, 1896. 

A* H. Verrill.— Amer, Journ. Science, xi!, pp. 64-90, for July, 1901 (issued 
June 26) ; also The Osprey, v, for June, 1901, p. 88-85, with figures. 

Outram Bangs and Thos. S. Bradlee,— The Auk, for July, 1901, pp. 249-57. 

A. K. Fisher.— Bir4 Lore, Oct., 1901, p. 178. 

A. B. Verrill.— Note on the Nomenclature of Bermuda Birds, Amer. Jour. 
Soienoa, p, 470, 1901 ; Ttans. Conn. Acad., xi, p. 58, 1901. 

K 

Z^.^IntroductiQH of ReptiUa and Amphihia%ia^ 
a,^Am€rican BluedaiUd Lizard. {Anolia principalU L.) 

Fioors 68. 

An acoount of the diaoovery of a single specimen of this species in 
the Bermuda collection of the late O. Brown Goode (1876) has 
idready been given by me in another place.^ 

^ Trans. Conn. Aoad., vol. xi, p. 57, 1901. 
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It was probably either an aocidental introduction or else an 
escaped pet liaard^ no other Hpeoimen having been seen. But it 
would probably be easy to introduce the species. It is coniinon in 
the West Indies and the southern United States. 



Figure 68 — Blue-tailed lizard (AmHb ginneipaliB)^ Bermuda spaoimen, enlarged 
Pbotog. from nature by A. H Verrill. 

6. — Oreat Surinam Toad ; Agua Toad. {Bufo agua Paud.) 
Fiouass 64, 65. 

This species, which is considered the largest existing toad, is now 
common in many parts of the Main Island, especially in the 
marshes.* It was also seen by us on Castle Island, in an old drain, 



Figures 64 and 65.— Oreat Surinam Toad ; Agua Toad {Bufo ogwa Dsud.) 
Photog. from Ufa by A, H. Verrill, 1901, 


^ A good aooount of this toad was publiahsd In Science, xUi. n, 849, Mawb. 
1901, by F. 0* Walts, Uulv of New York. 
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in 1898. Daring the breeding seaflon, in early spring, they often 
get into water tanks, and being unable to escape, die there and spoil 
the water. The eggs are also laid in the brackish water of the 
marshes and will develop in such places, though the species seems to 
prefer fresh water for its eggs, when available. A large female v^ill 
lay an enormous nuralier of eggs. 

This toad has long ago been introduced into many of the West 
Indies from South America. It has a wide range, from southern 
Mexico to Braail and Argentine. In Barbadoes and Jamaica it is 
valued because of its habit of catching fie1d>rats and insects. In the 
stomachs of those that I dissected were only wings and other frag- 
ments of cockroaches and ground beetles, with some fragments of 
dry twigs probably swallowed accidentally. Young ones, about 
half an inch in length, are often abundant in Bermuda, after showers 
ill July. 

It was introduced into Bermuda directly from British Guiana, by 
Oapt. Nathaniel Vewy, about 1875. About two dozen were taken 
to Hamilton and mostly liberated in Devonshire I’arish, from whence 
they have dispersed themselves considerably. But it is possible that 
they had long before been introduced by others, in small numbers, 
for otherwise it seems strange that they should have reached Castle 
Island, which has been long uninhabited. Possibly the ancestors of 
those seen there and in some other [larts may have been introduced 
from the West Indies by soldiers, as early as 1KJ2, but it was not 
noticed by Hurdis, 1847-55. 

This toad is believed in South America and the West Indies, as 
well as in Bermuda, to have a very poisonous secretion from its 
parotid and dorsal glands. It is said that dogs that mouth them 
invariably die within a few hours. The secretion of the glands, 
when injected into the circulation of dogs, birds, and other animals, 
causes convulsions and death, even when in small doses. Mr. A. 11. 
Verrlll, of my party, on one occasion saw the venom ejected as a 
flue spray, from the parotid glands of a large toad, when it was 
much irrita1;ed. 

— Introduction of Land Snails and Slags, 
a , — Native Specks, 

As compared with the smaller West Indian Islands, the Pulmonata 
are here very few. The total number recorded from the Bermudas 
is but 42, including 15 semiaquaiio species found only on theses 
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BlioreB or around the borders of brackish Rwamps, belonging to 
Alexia f Pedipet, 2 sp., fig. 66; PUcotrema; Melampua, 6 sp. ; IVunca- 
tella, 3 Bp.; Ouchidium. These last were probably introduced by 
natural means. Of the truly ten-estrlal speoies there are 4 slugs and 
23 snails. Among the snails there is a single endemic genus ( Poeci- 
lozonitee*), with three living and four fossil species, of which three 


09 68 



Fignres 67<i, 676. — PoBeiloxonitei eiroumflrmahi$; x 2 FlgarcMi 66, a, h — ITiy- 
sanophora hypotepta ; x 10. Figure 69.**>HeWctna convecea ; x 2. 67, 69, by 
A. H. V.; 68, by PUebry, 


are extinct. (See Part IV.) Two other species of snails are also 
supposed to bo endemic^ viz., ThyBanophora hypokpta Pilsb. (fig. 
Oft), and JBelicina convexa Pfr. (fig. 69), but these are closely allied 
to West Indian forms. The large slug ( VercmioeUa ScMvelyw 
Pilsb., fig. 84), known only from Bermuda, in its habits and local* 
ized distribution appears like an introduced species, but if so its 
origin is still unknown. 

The following native species of West Indian origin are supposed 
to have been introduced independently of human agency : 

Thyaanopkora vortex (Pfr.); Greater Antilles; Bahamas; South- 
ern Florida. Figs. 70, a, i. 


* This genus is the most interesting one. It# largest species (P. Ni^teoni) Is 
extinct, but It oeours abundantly in the older oare-conglomerates and Aeolian 
limestones, sometimes in strata exposed only at low tide, thus showing that it 
lived on the islands before their partial submergence, and indicating the com- 
paratively great antiquity of the genus. Its nearest allies are now found in the 
eastern United States. The three living species are P. Bemudentili; P. ilsrfnia- 
nui ; P. mrmmflrniatm (fig. 67a, 676). A variety of the first is abundant as a 
fossil in the later and softer limestones, often retaining veiry distinct bands of 
brown color. The fossil variety (sonata V., nov.) is rather larger with a ihioker 
and firmer shell, larger umbilicns, and thleker callus than the living form. Both 
vaxiettes vary considerably In height of spire, else of umbUions, and color. For 
two series of comparative figures, see Part IT, Geology. 
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mierodonia (Desh.) ; Bahamas. Fig. 72. 

Zonitoidee minueeulns Bin. ; Greater Antilles ; whole United 
States. Fig. 71. 

Pupa {B{fidaria) aervilis Gld.s=: pelliicida Prime; Cuba; Bahamas. 
Fig. 74<r. 

60 



Figure 66. — Bedipei trideruf x 15. Figures 70, a, b. — Thyaanophotxi vort^ae ; 
X 8, Figure 71. — Zanit^ideB minuHcuhts; x 4. Figure 73. — Fofygyra mtcro- 
doHta/ X 8, 00, 70, 73, by A. H. V.; 71, by E. 8. Morse. 


Pupa (Bifidaria) Jurnaiceuaia Adams ; Jamaica. Fig. 746. 

Pupa (B^/idaria) rupicola Say ; Cuba; Florida. Fig. 74c. 
Pupoidea marginatna (Say) ; Greater Antilles ; United States. 
Pig. 73. 

Perhaps some of the other common species, as Helicella ventricoaa 
and the Succinea^ should be added to this list. 
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Figure 78 . — Pupoidsn margixatus: x 9%, Figure 74a.— Pttpa aerxdlift; x 9. 
Figure 746.— jP»p« yamaiccnew/ x 9. Figure 74e.— Pwpa rupicola; x 9. 
Figures 80, a> 6. — S\iecinea Hat^badenaia; x 3. 


But much the larger numbers of slugs and snails are believed to 
have been introduced in rather modern times by means of commerce, 
and more especially in connection with the introduction of growing 
jdants, for the eggs and young might easily be introduced in large 
numbers in the earth with potted plants, or in that adherent to the 
roots of trees and shrubs. The dates of iutroduotion of some of 
these are pretty accurately known, and in some cases they are quite 
modem ; others are very uncertain. 
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h^^Intfoduced Snmlt. 

FiaOBSS 75, a, b, o; 76, a, 6; 79e. 

I’Ae SnaiV^ {Rumma deeoUata (L.). 

On account of its groat abundance and the damage that it docs to 
the crops, the “ spiral snail ” is the most important species. This 
appears to have been accidentally introduced by Governor Lefroy, 



Figures 75, a, b, e. •--Spiral Sni^l (Rumlna decoHata); xl^; a, adult, ordinary 
form ; b, adult example, still retainiug most of the apical whorls ; e, a young 
shell with perfect apex. Figures 75, d, e, /. — Pblygyiu a|9ypnsssa, showing 
yariations ; x 1^. 

with growing plants from Teneriffe, in 1876. A single specimen 
was found in that year by J. M. Jones, in the garden at Mt. Lang- 
ton.* A few other specimens were found, from time to time, in and 
about Hamilton and in Paget Parish from 1877 to 1B81, whenit 
was still rare and local ; In 1882 it was common in some localities. 
Soon after this it began to spread rapidly over the Main Island in all 
directions, but most rapidly along the principal highways. By 1890 

* The Yale University Library now owns the copy of the Memorials of Ber- 
mnda presented to J. M. Jones by Qoremor Lefroy, Inserted on the fly leaves 
is an autograph letter from Lefroy to Jones, dated October 18, 1877, after leav- 
ing Bermuda, in which he mentions finding a second specimen of this snafi in 
the garden at Mt. Laugton, in 1877, In iSiis letter he also refers to the ** large 
slugs ” (probably VnroniceUa Stshiniifee), as abundant In the garden of Mr. 
French. The first specimen of Bumina^ found by Jones In 1876, is recorded in 
the BSssay, No, 3, by Mt. Morris A. it. Frtth, who quotes a letter from Mr. Jones 
in regard to It. But the earliest printed record of the species is by J. T. Bar- 
tram, in his List of Bermuda Shells, printed In the Bermuda Almanac for 1878. 

It is not in his list for 1877. 
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it had become abundant and injurious over a large part of the Main 
Island, Its ravages soon attracted the attention of the Board of 
Agrictthure. Finally a prir^e was offered by them for the best essay 
on this snail. Five of the resulting essays were published together 
in pamphlet form.* 

At the present time this snail is exceedingly abundant over all of 
the Main Island and the other islands connected directly with it, 
being carried about by carts and in various other w^ays, and with 
mercliandise of many kinds. It is very prolific and has very few" 
natural enemies. It feeds on a great variety of jdants, including 

76 



Figui^ 76. — Spiral Snail (ftumina decoUata) ; o, animal nxpande<l ; 6, shell ; both 
natural size. Figure 77.— <9ubulina orfona ; x 2. Figure 78. — Opean SitHf- 
tianum ; x 2]^, Figure 78«. — Ccpvifwidfs ariculu ,* after Binney. 


nearly all cultivated crops. Hand picking is practised to a large 
extent and great quantities aix» destroyed, but the total number 
seems to bo constantly increasing. 

The Tropic Bird has learned to eat it at certain times, but whether 
to any great extent is not knowm. (See p. 680.) Probably the great 

* Five fiasays as furnished to the Board of Agriculture in response to an 
advertisement offering prises for the descriptions of and the Histoiy of the 
Spiral Snails, and the most efficacious, expeditious, and eoonomioal methods to 
effect their extermination.’’ Printed by Gregory V. Lee, (Queen’s Printer, Ham- 
ilton, Bermuda. (No date.) 

The Essays are by the following authors: 1, by the Rev, W. G. Lane. 2. 
by Theophilus Roach. 3, by Morris A. M. Frith ; appended to this are copies 
of letters from J. H. Jones and John T. Bartram, giving facts as to the earliest 
date, 1876, of the Introduction of R. dfcoUata, as Indicated by finding a single 
iqpecimen. 4 , by 0. T. Middleton. 6, by Mias Annie Peuietou, contains many 
faeis as to the date of introduction and rate of diffusion. 
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Agua Toad may also «at it. The use of poisons, like lead cyanide, 
on the leaves of succulent plants of which it is fond, might be 
useful. 

Slhnder 8naih. (Subulma oetona Opem octonoide* 0. 

Swifliamim (Pfr.). 

Fiouiuis 77, 78 

These three species of West Indian Achatinid® are usually found, 
in the daytime, under stones and old logs. They have translucent, 
whitish, elongated shells, and are sluggish in their habits. The first 
named, which is the most common, was first recorded by T. Blaud, 
in IbHi ; the second and third were recorded in 1888, but both are 
still lai-e. A fourth and very small species of this group ( Cteoilioideii 
(icieuiff), from Europe, was recorded by T. Bland in 1801, but has 
not been observed recently and may have died out. Fig. 78a. 

The Snnea bieohr, a small, widely distributed East Indian species, 
of which a single example was collected by Heilprin in 1888, and 
recorded by Pilsbry in 1900, was not found by our parties. 

Anw'ican Toothed Snail. {Polygyra appreeeu (Say). 

FleoRBs 75, <f, e,/ 

This North American species, which is now very common, at least 
in Hamilton Parish and Sfaiith Parish, was recorded by Mr. J. T. 
Bartram and J. M. Jones, in 1876, as found only in a single locality 
near St George’s. It was first recorded Viy Temple Prime, in 1863, 
(Bermuda Almanac) under the name of Helix SaMta-Oeorgieneiet 
n. sp. 

It is nocturnal in its habits and may be found during the day con- 
cealed under stones in the borders of gardens and fields, associated 
with several other species, especially with Helicina oonvexa, PacUlO' 
zonites Herynudeneia, P. circumjirmatue, Hulota aimilarie, Opeae 
Swiftianve, etc. It is common in the middle and southern United 
States. The Bermuda form is the southern variety. 

SnaUe; Park Snail*. * {Selieella ventriooea (Drap.); Vallonia 
pulehella (Mall.); Suoeinea Parbadensi* Guild.) 

Fiocaas 79, a, b, r, d. 

The first named of these is the most abundabt. It is found in the 
orevioes of the bark or in other riieltered spots both on standing and 
fallen trees of various kinds, inolndlng cedars and oyoads, sometimes 
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in great numbers ; the old and young are assooiatod together in 
clusters. It is often prettily variegated or mottled with dark brown, 
light brown, and yellowish tints. Owing to its small size it probably 
does but little damage. It may have been an indigenous species of 
West Indian origin. 

The Succmea (figures ftO, <i, hy p. 729) occurs in similar situations, 
though less common, but it is sometimes found on particular trees in 
large numbers. It was first recorded by Temple Prime in 1R53, in 
the BeiTnuda Almanac, but it may have been indigenous. 
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Figures 79, a, 6, o, — HHtceVa lenfncona , x 1 *4 , Rumma decollaia^ young, 
X Figures 81, o, h -^Hucilina /wnc/a, xPj Phot by A H V 

Vallonia pulokella was recorded by J. M. Jones, in 1870. It has 
not been oV)8erved by recent colltdors, but this may be because it 
has not been looked for with sufficient care It is a native of Europe 
and is also common in North Anieiica. It prefers the crevices of 
the rough bark near the base of haidwood trees. It may easily be 
distinguished from the other veri small sjieeies by the reflexed lip. 

European Snail, {Uyaliua lucula (Drap.). 

Fiourss 81, a, b. 

The fresh shells of this species were found in large numbers by 
A. H. Verrill, in March, 1901, in a crarden at namilton*" but none 
were living. The last whorl of many of the shells was distorted and 
rough, as if the conditions had been unfavorable for some time 
before death. Perhaps the weather was too dry. 

It is doubtful, therefore, whether it has succeeded in establishing 
itself permanently in the islands. It is a native of southeim Europe. 
(See also this voL, pp. 35, 62, 1901.) 

* The garden of Mr. Bell, at Llandwithe 
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The European Garden Snail {SMim mmoralU) was reported by 
W. G. Lane (Essay on Spiral Snails, No* 1), but has not been 
observed by others. It was, perhaps, an erroneous identification of 
P. Bermtidenw, 

White Snail; Clear SnaiL {JSulota similarie (Per.). 

FiouiUBs a, bf c. 

This shell, which is translucent and pale yellowish in color, though 
of Old World origin, is now widely distributed in the warmer parts 
of both hemispheres. It was probably introduced into liermuda 



Figures 82, a, 6, o.— White Snail (JGulota gimilarie); different views ; x 1^. 

from the West Indies, where it is common in Barbadoes, Cuba, etc. 
It was first recorded from the Bermudas by Mr. T. H. Aldrich, in 
1889. We found it oommott in 1898. 

♦ <?. — Single. 

European Garden Sluge. {Limcm flavue L. ; AgrioUmax loevie 
(Mull.); Amalia gagatee (Drapf). 

Fionas 88. 

These European species are snfilciently common, but were not 
found in snob numbers as to indicate that they are notably injurious. 
They were rarely seen in the daytime, except under stones and logs, 



Figure 88.**-Oatden Qlhg iJUmm fiavue); natural else. 

but were taken at night by lantern light Probably the occasional 
drouths ate unfavorable for their great increase. The X. flavue, 
though common, was not « recorded until 1900 ; the others were first 
recorded from the CbaUenger Bxped. (1878). 
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Great iSluff, ( VeroniceUa Schivelym Pilsb.) 

Figuhxb 84, la, 16, Ic, 

Although this is not known to occur elsowhore, it seems desirable 
to mention it here, because it may, perhaps, be found to have been 
introduced from the West Indies. 



Figures 84, lo, X6, Ic.— Great Slug (reroniesWo Schiv^lyas ) ; la, general view, % 
natural else ; 16, under side of head, enlarged ; le, side of head. 


It is very nocturnal in its habits ; most of those taken were cap- 
tured at night by the Use of a lantern. They were mostly found 
crawling on limestone fences and on the sides of stone buildings. 
Some were 12 to 15 inches long and over an inch wide in extension. 
The color is dark slate-gray, almost black, or raOre or less mottled. 
It secretes a large amount of very sticky slime, when irritated, but 
does not ordinarily leave a trail of slime behind it, when it crawls 
ustanlly. It ia aaid to b« common in some of the graveyards. 


37 . — Jhtroduetion of Jfyuriom and Vi^ful Intecto. 
a,-^InHet» mtntioned by tho Marly Writ«r$. 

The early writers refer to a few insects that attracted their atten- 
tion. either beoanse they were particularly injarious or because of 
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8omo other notable habits. Among those that they partioulariy men* 
tioned was a large Cicada^^ which had a peculiar musical note^ sound* 
ing to them like the whirring of a spinning-wheel, hence the name 

Good Housewife’’ was given to it, according to Butler. Although 
it resembles the common North American species ( C* tlbicm)^ to 
which it has been referred by authors, its musical note is quite dis- 
tinct. It lives in the cedars, and at present is usually called “ Scissors 
Grinder,” from its note. 

A grasshopper is also mentioned as common. This was probably 
the common green Co^yoeephalm dhaimilu Sen\ (fig. 191). Cock- 
roaches, ants, flies, caterpillars, grubs, and beetles, were mentioned, 
but they cannot be identified with certainty. 

The Com Weevil (fig. 162), which soon became very injurious to 
their stored com, was doubtless introduced from Europe by the 
earliest settlers. 

* Cicada Bennudianaf sp. nov. Plate Ixxxiii, Figures 1, 2. In size and form 
similar to C. ftbicen. Body and head mostly black abo^e ; dark yellowish brown 
and smoky brown beneath, with a pale bluish-gray bloom on the thorax ; abdo- 
men nearly black posteriorly. Thorax strongly sculptured above; lateral 
margins of thorax, in front of wings, yellowish, with a black spot on the edge , 
on middle of anterior part, a x*shaped or anchor-shaped mark of dull yellowish , 
metathorax marked with a raised X shaped ..figure, the central part forming a 
strong, short, transverse ridge, with a deep pit before and behind it ; anterior 
arms of X are incurved and connect with a slightly H-shaped yellow figure, 
its anterior end enclosing a black, slightly bilobed area, the W-shaped yellow 
figure much less distmot than in C. tibicen. Legs and operculum of musical 
organ yellowish brown ; proboscis paler, blackish at tip, reaching to between 
the hind legs, Nervurea of wings orange-brown, or dark broym, the color con- 
spicuous on the front margin, blaokiidi near base. 

Sexes scarcely differ in color ; siae vades considerably. 

Length Akur exputio. Breadth of heed. 


Largest male 88®« 90"“* 16"“* 

Smallest male 81 SO 16 

Female 69 82 16.6 


Described from specimens collected by T. G. Gkisling in summer and pre- 
served for a short time in formalin. 

This is much darker than C, tibioen (pi. Ixxxill, fig. 3) and the yellow markings 
on the thorax are much lew distinct and somewhat different in form. The 
W-shaped or M-shaped mark is Terentiy shaped, smaller, and not eo well 
defined ; the anterior margin and nervures of the wings are mneh more strongly 
oplorsd. Its musical note is quite different and less musical, sounding much 
like that made by a dry grindstone, hence its name of **soissori grinder.*’ Ite 
larva is said to feed on the roots of cedar, but this needs eonfirmstioni 
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A law was passed in Atg., 1620, requiring that turkeys should be 
kept oonfined during the time of planting corn, because of the 
damage that they did by scratching it up, and ‘‘ untill the said come 
shall be found to be half legge high above ground.” But in August, 
1626, this act was repealed because it was found that the out-worms 
and caterpillars were increasing very rapidly and devastating the 
corn. But it is now impossible to identify the species referred to. 

Governor Butler’s account, 1616, of the insects is as follows : 

^‘The inoscitoes \Valex] and flies [Ilouse-fly?] also are somewhat 
over busie, with a certain Indian biiggc called, by a Spanish appella- 
tion, a caca-roche,^ the which, creepeinge into chestes and boxes, eate 
and defile with their <inng (and thence their Spanish name) all they 
meet with ; as doe likewise the little aunt [house antj, which are in 
the summer time in infinite numbers ; worines [grubs or cut worms] 
in the earth and mould also, ther are but too many (but of them we 
shall saye somewhat more by an<l by), as likewise the grass-hopper,] 
and a eortaine soinmer-singinge great flie, [ Cimda Jiermudiana] 
the sure token of the established springe (and in that respect as the 
English nightingale and cukoe), whose loud note very much resem- 
blinge the whirle of a spindle, hath caused herselfe thereby to be 
called the good -has wife.” 

6 , — Modes of Introduction, 

The Rice Weevil (fig. 166), Bean Weevil, Larder Beetle (fig. I"/!), 
Meal Beetles, and various other household insects, such as the 
Clothes Moths (figs. 146, 147), Fleas, Bedbug, Ilouse-fly, Meat-flies, 
etc., were doubtless introduced from England by the early settlers, 
as well as the parasites of domestic animals and poultry.^ But other 
more fropical species, such as the Jigger, larger Cockroaches, etc., 
were brought from the West Indies. 

Insects whose larva' live in fruit or seeds are easily introduced. 


* Cockroaches of several species are now abundant. The most common artj 
P^riptanrta Americana^ P. AitstrnluHicp Bmnn., and Pantklwa Mudertfi, Prob- 
ably one or more of these may have been indigenotis. 
f l^Obably the green Oonocephaiug aiguhtttfts. Fig, 191. 
i The hens, especially when sitting, and their nests, are badly and injuriously 
infested with a small, active parasitic insect called ** Merry wig” or “Merr>- 
Wing*” I did not see specimens myself, but heard complaints of their 
abundanoe. 

Teaiis. Oonk. Acad., Vob. XI. 
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Deo., 1902. 
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Wood'boriag insects and those inhabiting bark may readily hare 
been introduced vith lumber and wood. Various insects, either as 
eggs, larvee, or imagos, can be transported in cargoes of hay, grain, 
and other merohan^e, or in packing materials, while the larv» of 
aquatic insects are often transported in the water-casks or tanks of 
vessels.* 

As soon as growing plants were introduced, the eggs and young 
of various insects must have been introduced, both in the soil and 
adherbg to the bark and foliage, while the earth about their roots 
may easily harbor their larvte and pupte. Probably the number of 
native insects was unusually small, owing to the small number of 
native food-plants, but with increasing introduction of fruit trees 
and other plants the number rapidly increased, and probably addi- 
tional species have been introduced nearly every year since the 
settlement, but some may often have died out later, owing to 
unfavorable weather or to the birds. 

The very small variety of insectivorous birds and reptHes has, how- 
ever, been unnsnally favorable for the increase Of insecta Another 
favorable point of greater importance is the fact that the insect- 
parasites and Other natural insect-enemies of injurious species have 
not been introduced with them, except occasionally and aocidentidly. 
Therefore, although the insect ftuna is not abundant, certain species, 
especially of Scale-insects and IMant-lice, have here often proved 
very destructive to the fruit trees and to other vegetation, as in the 
case of the Peach, Orange, Lemon, etc., which have been nearly or 
quite ruined by insects (see pp. 528, 635, 689). Probably numerous 
epeoies of American Lady-bugs, Syrpbus-flies, and lAce-wings could 
easily be introduced, which would help to destroy the scale-insects 
and plant-Uoe. Perhaps ninety per cent, of ail the insects on the 
islands have been introdnoed by man, since the settlement. • 

The following list must be regarded as very hioomplete. Doubt- 
less many more remain to be collected. 

The insect fauna of Bermuda, as now known, is remarkable for 
the rarity or total absence of many groups common in most ooun- 

* Miss Vlotoris Hayward Infomis ms that Mr. Bartnm fonaarly had ta his 
coUeotloii a tna-frsg taken alive from a woter-eask in Bermtida, and a turtla 
freon a bale of hay. 

Certain inaeots are in tba habit of hiding away amoag manbaadise, fnraitUM, 
draiieries, ete., on board of vessals. this is notably the eaae with many qpdders, 
oOokroaohes, eertain moaqnltoes, flea, ete., and probably many have bean tatro- 
duoed in that way, by veseels. 
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tries.'*' Among Hymenoptera, bumlile-bees, saw-flies, and many other 
families seem to be wanting. In Lepidoptera, the fritillaty butter- 
flies, theolaa, lyctenas, skippers, scsias, and various other families 
have not been reported; bombycid moths are very rare. Mantispids 
have not been recorded. Among Coleoptera, not half the common 
families are yet known. Neither ephemerids, stone-flies, nor white- 
ants are known, f and caddis-flies are very rare. Of Hemiptera, very 
few families are reported. Among Orthoptera, the phasmids and 
mantids are each .represented only by a single rare species, and the 
grasshoppers and crickets by very few. The great order, Diptera, 
has been much neglected by collectors, and very few of the numer- 
ous species have been studied. 

* During both my visits, 1898 and 1901, collections of insects were made by 
me and my parties, and notes on many of them were mode, bnt as our time was 
mainly devoted to the marine sodlogy and geology, no special efforts could bo 
made to make large collections of insects. As the building which we used as a 
laboratory in 1901 was used in part for storage of grain, meal, vegetables, etc., 
many domestic Insects were naturally observed; others were taken around the 
lamps at night. Many wore found under stones, while looking for land shells, 
etc. But no collecting was done with insect nets, nor by beating tba bushes, 
grass, etc. If this could have been done tbe number of species would have been 
much larger. Moreover, our collections were chiefly made in March, April, 
and May, before most of the insects had emerged. Unfortunately, the specialists 
to whom part of our undetermined species were sent have not been able to 
report upon them in season for this paper, so that a considerable number that 
we obtained cannot be included. Mr. Samuel Henshaw has given me the names 
of a few Orthoptera and Coleoptera; t<> Mr. H. G. Dyar, 1 am indebted for 
the determination of several moths, and many useful notes on their synonymy, 
and Mr. Nathan Banks has kindly determined some of the Scale-insects, etc. 
Mr. 0. Heidemann has determined several Hemiptera, and D. W. Ooquillett a 
number of Diptera. Other members of the entomological staff of the U. S. 
Dept, of Agrioulture have also determined certain species, as noted in each case. 

Mr. T. G. Gosling, of Hamilton, sent me, in 1901, a small bnt valuable oolleo- 
tion of the summer insects. During the past summer Miss Yictoria Hayward 
has sent by mail sevend small lots, which contained some interesting additions 
to the fauna, as will be notioed in the following list. She also sent me some 
notes on insects made in former years from which If, have quoted seveial 
obeervatlons. Beoently Mr. Geo. A. Bishop, superintendent of the Public Gar- 
den, has sent me some valuable notes on the occurrence of a number of insects 
injurious to vegetation, especially Sealednseote. These 1 have inserted, with 
credit to him in each ease. Mr. Louis Mowbray also sent, Dot. Blst, a small 
hut interesting lot, adding a number of species to the fauna. 

^ After tbe sdmve had bean put in type, a small, winged White Ant was sent 
to me by mail by Miss V. Hayward. (See pi. »olx, %. 19.) 
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The native Cedar appears to be very little affected by insects* A 
pale green geometrid larva was observed spinning down from its 
branches late in April, but not in large numbers. 

The insects of Bermuda are still too imperfectly known to warrant 
a tabular statement of their origin. About 226 species are reported 
in this article, but many are not yet determined sj>ecifically. The 
Lopidoptera and Coleoptera each include about 50 species. Of 
those that are accurately known, more than 90 per cent, belong also 
to the fauna of the United States, either as natives or introduced ; a 
few arc European; perhaps a dozen are peculiarly West Indian; only 
two are confined to Bermuda, so far as known. But a large number 
of those that belong also to the fauna of the United States are nearly 
cosmopolitan in warm countries, accompanying man and mostly feed- 
ing on his property. Such are many of the flies, cockroaches, scale- 
insects, clotbes-moths, grain-moths, grain-weevils, fiour-l)eetles, et(‘ 
Many of these are doubtless of Asiatic or European origin, but have 
been so widely disseminated by man in early times that it is now 
useless to try to trace their origin. The relatively small number of 
species hitherto obtained is very remarkable, and is good evidence of 
the very meager insect fauna, though many species must still remain 
to be discovered. 

c. — Biptera. (Flies, Mosquitoes, etc,) 

Several species of domestic flies are abundant in summer, but 
they were probably all introduced by the early settlers. Among 
those noticed were the Flesh-flies {SavQoptkafia carnoria^ fig. 66, and 
rahida) ; Iloase-fly (Jlft^sca domesticay fig. 86) ; Mn^ca btui- 
larie ; Blue-bottle {Lncilia ccbudry fig, 87); LuciUa laiifrom ; 
Lueilia aericata^^i^, (t. D. W. Coquillett); Blow-fly {Calliphora 
isomitoriiiy fig. 88) ; Siable-fly {istomoxyB ccdoiiranB fig. 89), 
common. 

Recent investigatious have demonstrated the importance of those 
flies which either breed in, or feed upon, dead animals or human 
excrement as carriers of the bacterial germs of contagious diseases, 
like typhoid fever, cholera, etc., especially in localities where infected 
material is left exposed to the air, as about army camps, and in 
country localities generally. No doqbt they can also convey the 
disease germs of small pox, sca>r)atina, tuberculosis, bubonic plague, 
etc», if they have access to tlie bodies or infected dejecta of persons 
suffering from those diseases. Many of the contagious diseases 
of domestic animals are also diffused by the same means. 
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The common Honuc-fly, owing to its abundance and familiarity, 
is one of the most dangerous species. Although it breeds chiefly in 
horse manure, it will also breed freely in human excrement, where 
exposed.* ^fbe Flesh-flies and Blow-flies feed as larvie on carr'ion or 
flesh of any kind, bones, ote., but the adult flies alight on, and doubt- 
less feed upon, human excreta, as well as upon cooked foods, fruit, 
etc. The Stable-fly breeds both in horse rnatinre and human excreta. 



Figure 85, — -Flesh-fly mmaria) ; enlarged. Figure 86, a, 6.— Uouse- 

fly; young larves much enlarged ; after Packard. Figtire 87.— -Blue-bottle 
(Lucilia ccTJWtr) ; ^1%. Figure 88.— Blow-fly {Calliphora vom itoria ) ; x\% ; 
phot. A. H. V. Figure 89.— Stable-fly {Stomoji'yg cnlcitrans) ; a, fly ; x 8 ; 
6, its head, o, eye, p, proboscis ; r, larva, nat. siae ; c', its head ; /, pupa; 
enlarged; after Howard. 

Tlie adult fly, which closely resemldes the House-fly, bites 
Hoveroly both men and horses, and is often seen in our houses and 
on food. Many other common flies have similar habits. 

Plies of all kinds should, therefore, be carefully excluded from 
the rooms of patients suHering from any contagious disease, and all 
infected material should be «o disposed of that flies cannot have 
access to it. The disease germs or bacteria adhering to their feet 

^According to Howard 1900 flies may develop in one pound of manure in 10 
days. 
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can easily be carried to human food, to water, food receptacles, etc., 
or directly to the skin or to wounds. As they often fly long dis- 
tances in a few minutes, the danger is not merely local. A House- 
fly, carrying contagion on its feet, may fly in a few minutes from the 
worst tenement districts of any city to the largest hotels or most ele- 
gant bouses of the w’ealthy, and entering their kitchens can deposit 
the contagion on the costliest food or dishes, if exposed. 

Probably this method of spreading contagious diseases, usually 
ignored, explains in part at least the fact that health-resorts, fat 
from cities, often soon become the reverse of healthy, owing to the 
diffusion of disease germs by flies, etc. 

The abundance of those flies in Bermuda, in summer, will be a 
source of danger in case <rf epidemics of any contagious disease**, or 
even with sporadic oases, for many of the dwelling houses do not 
have suitable sanitary arrangements for disposing of offal, or foi pre- 
venting the access of flies. In winter and spring, when visitors 
mostly go there, these flies are fortunately not very numerous. Most 
of tho larger hotels and boarding bouses arc now provided with 
good sanitary arrangements, but to exclude all flies is very diflicnlt 
in summer, as in other warm oouintries.^ 

Onioti-Jli/; Onion-maggot, (Phorhia oeparum^ Anthomyia repff- 
rum,) Figure 90. 

We were told that this species occurs, but obtained no specimens 
of it. The larvte burrow in the bulbs of young onions. 

Anihomyia hpida was also recorded by Jones, 1676. 

Orape-fly ; Wim-fiy ; Vinegar-fly / Pomacefly. {Brouophiia 
ampelophila,) Figure 9L 

This small fruit-fly is very abundant wherever there is decaying 
fruit or fermenting fruit juices ; it is often associated with other 
related species, not yet determined. It is also attracted to the dilate 
alcohol used in preserving specimens. The body is light orange- 
brown ; abdomen with lighter yellowish bands. 

Chme-niaggot; Cheeee-ekipper; Dairy fly, {Piaphila oani,) 

This small, widely diffused fly is also found in Bermuda. Prob- 
ably it was introduced in cheese or bacon from Europe or America. 
It is about half as large as a House-fly, with a glossy black body. 

• A very liberal and frequent use of kerosene and of ehlovide of Ume on all 
decaying or Infected mattet U rery xurntH against flies and their larv«e. ’For 
further details, see L. O Howard. Fatinerii Bulleto, Ko. U, 8. Dept. Agrio , 
1902 ; and Tear Book, U S. Dept. Agriciatufe, for 1901, pp, 177-192 
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Peachifty; Peaoh-maggot, {Ceratitis capitata Wied., as Trypeta,) 
Figure 92. 

This small fly, whose larva lives in the flesh of the peach, orange, 
and other fruit, is very destructive. Its ravages have caused the 
cultivation of the peach, formerly abundant, to be almost entirely 
abandoned. 

This peach*pest was first recorded from Bermuda by Messrs. C. 
V. Riley and L. O. Howard* from specimens sent to them by C. W. 
McCallan of St. George’s, with an account of its ravages. The 
article cited gives a pretty full historical account of the insect and 
excellent figures of the fly and its larva. In the same volume, p. 
120, they print another letter from Mr. McCallan, dated Aug. 6, 1 890, 



Figare 90.^Onioa-ay ; a, larva^ uat. aUe; the name, enlarged; e, imago, 
enlarged 8 times; after Packard. Figure 92.-- Peach-fly {Ceratitin capi^ 
tata) ; a, imago ; b, larva, both x 3; after Riley. From Webster V Inter- 
national Dictionary. 

giving farther details of its habits. According to him, it was not 
then known to injure oranges and other citrus fruits in Bermuda, 
though it does so in other countries, but it was very destructive to the 
peaches, the larvae boring in tbe pulp in large numbers and causing 
the fruit to fall. He says that the same or a similar larva attacked 
the loquat and Surinam cherry in the same way. He also mentioned 
finding the fly on the leaves and fruit of the lime, and on grape 
vines. He states that they had then been known in Bermuda for 
about 25 years. In Madeira, the Azores, Cape Verde Islands, Malta, 
Mauritius, etc., a fly, sup|) 08 ed to be the same species (desoribed by 
Macleay, 1829, as citriperda)^ is very destructive to oranges, 
oausing them to fall when about half grown. It might easily have 

* See Riley and Howard. A Peaob Feet in Bermuda, Xnaeot Xaie, iii, p. 5, figs. 
1, 2, Aug., 1890 ; also, vol. ill, p. 120, 1890. 


744 


A, JE VerriU-^T^e Bermuda Islands. 


been introduced into Bermuda from Madeira, for oranges and grow- 
ing plants of various kinds have been brought from there to Ber- 
muda* 

Mr. J. B. fleyl, in a communication published in Insoot Life (vol. 
iv, p. y07, IH92), states that this insect was introduced after IHftU, 
having been jireviously unknown, and that the peai’hes wore before 
that deli(uou8, but the fly maggots soon ruined all the peaches and 
also attacked mangoes, loquats, etc. 

In a recent letter to the writer, Mr. Geo. A, Bishop, superinten- 
dent of the Public Garden, states that not only the peaches, hut also 
oranges, tigs, avocado pears, sapodillas, anonas, peppers, loquats, 
Surinam cheiTies, etc., ai-c attacked by the pest, many of them being 
so filled i^ilh the maggots as to be worthless. 

The prompt destruction of all infested fruit, as soon as it falls, is 
the chief remedy now available. It passes the pupa state under the 
surface of the ground, transforming from larva to adult fly in about 
two weeks in spring— probably sooner in summer. Doubtless it has 
several broods and attacks other fruits, after the peaches are gone. 
The fly is yellowish, with dusky or blackish markings ; the male has 
a pair of sj^atula-shaped hairs on the front of the bead. 



Figure 91.— Grape-fly ; o, imago, much enlarged; 6, larva, x about 6 times. 
Figure 93,— Syrphue-fly (AUograpia obUq(%La)\ after Say. Figure 

98b.— Larva of a Syrphus-fly eating an aphid, enlarged about 2. 


(Jhmiopsis emm Wied.; Howard, In$eot Life, vii, p. 852, fig. 34, o-o, 
1895 ; Insect Book, 175, fig, 300, Pyles, Canad* Knt., xxi, p. 
280, habits. 

This small ortalid fly was recorded by Jones, 1870. In the United 
States its larva has been observed to injure sugar-cane, com, oats, 
wheat, etc., by Imrrowing in the stalks, many often occurring in one 
stalk, causing it to wither and die. According to Fyles the larva 
sometimes destroj^’s other larva). The fly is glossy greenish black; 
wings crossed by two wide bands and a terminal patch of blackish, 
the bands uniting along the posterior border. Head white ; eyes 
dark brown; legs yellow. Kxpanse about 
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^ifrphue-fly, {AUograpta obUqtAa:=z8yrphm obliquue Say, Ent., i, 
pi. XI, f. 2.) Viff. 9M. ’ 

TbiR handsome golden fly was taken in great numbers in April, 
while hovering around flowers in the gardens. It is common in 
the middle and southern United States. It was recorded as common 
by Jones, 1 h76. 

In boili sexes the fourth segment of abdotiieii has an oblique stripe 
of yellow on each side, and two dorsal stripes of the same. Eyes of 
male have an uf)per area of enlarged facets. The larva, which feeds 
ou aphids, is pale green, with faint lighu^r stripes It is a very 
beneficial s}>ecies. See Fig. 

A species of Forest -fly or Gad-fly (Tabanus) of rather large size 
and with a large green head, is also common. Uhler, IHSS, recorded 
a different, smaller species, allied to 7! lintota Fabr. and 7’. cincta 
Fabr. 


Jiohber-fly, {Asilue?) A Robber-fly belonging to AhUus or 
some allied genus is described in Miss Hayward’s notes. 

Moaquitoee {Cule^^ etc., scv. sp., figs. 1)4-1()(>) are very abundant, 
especially in the lowlands and near marshes in summer, but we found 
them by no means common in March and April. All those collected 
were species of CuIct, Whether the Malarial Mosquito {Anophelea) 
occurs here is uncertain, but it has not been recorded nor is malaria 
endemic. According to Ilurdis, one common species of Vukr has 

95 



Figure 94. — Mosquito sp.); A, larva; B, pupa; a, caudal appeudage; cl. 
thoracic spiraoles; much enlarged; after Packard. Figure 95. — a, Larva 
of Yellow-fever Mosquito (Stegemyia fatciatn ) ; 5, larva of Cufex fatigans ; 
both much enlarged ; after Theobald. 


the legs conspicuously banded with gray and Uackisb. Another, 
abundant in the marshes, is a rather large species, of a nearly uni- 
form brownish color. 
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Qray Mosquito ; Vuikse fatigans Wied.= C. pungens Howard. 
Fiooaxfl 05, b; 00 : 07 , 08. 

This has been identified by Theobald (Monog. Calioidse, i, p. 28, 
fig- 16 ; ii, p. 161, pi xiix, figg. 114, 115) aft found here, from col 
lections made in July, 1H99, by Dr. Eldon Harvey. 



Figure 06 fat%gaiM f wing from a Barrauda spaonnen , after Theobald 

Thift very objectionable apeoieg* belongs to the section of Culex in 
which the proboscis is not banded; legs neither banded nor spotted; 



Figure 07.— eweo; fattgan$f mala; x 1 Figure 08 —female. Figure 90 —Yellow- 
fever Mosquito (.Sfcgomvio fcnci€Ua ) ; male ; x 4. Figure 100 —The same ; 
female ; x 4 times ; after Theobald. 

abdomen with light bands at the bases of the segments; thorax with 
dark lines. 

Bead and thorax deep brown ; thorax with two or three dusky 
longitudinal lines, and bearing golden brown, narrow, curved scales, 

^ It is known that in many tropieal countries this species conveys the germs 
of the blood^'infeoting nematode worm {FUaria Bancrofti)f which produces the 
fatal disease called Filariasis of man. Whether tide disease has been known In 
Bermuda I do not know, hut it might eaaUy be introduced there by infected 
•siloars or soldiers from other countries by the aid of mosquitoes of this speoj^as 
A similar disease in dogs, caused by is transmitted, also, from 

dog to dog» by species of hence It has been called the Filaria-bearing 
Mo$qwi^, The 0. faiigans has been foUnd, also, to be one of the species that 
tiansmiis the blood-psarasite of birds, analogous to the malaria^paraslte of men, 
but not the latter. 
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and about three rows of black bristles; yellowish on sides; abdomen, 
dark brown or blackish, the segments with narrow curved basal 
bands of whitish or pale cream-color, and with some whitish lateral 
spots, upper surface covered with brown or blackish scales; venter 
whitish. Legs mostly blackish, not banded; coxae usually ochraoe* 
ous; femora dark above, gray below, with yellow scales at tip; tibift» 
deep brown, ochraceous at tip, bristles brown. This widely distrib- 
uted mosquito seems to be the most abundant species here. 

In the United States from New York to Gulf of Mexico ; West 
Indies ; South America ; and in nearly all tropical countries. 

Yelhw-fever Mosquito ; Tiger Mosquito. (Siegomyia fasciata 

(Pabr.) Theobald.) Figures 95, a/ 99; 100. 

Probably the yellow-fever mosquito* (Stegomyia fasciata (Fab.), 
figs. 99, 100, had been introduced hero from the West Indies, before 
the first epidemic of that disease (see)). 511), if noton many pre- 

^ For much information regarding this subject, see the following pamphlet : 
RsaulU obtained in Havamt from the destruction of the Stegomyia fasciatu 
infected by Yellow Fever; JL The Propagaiton of Yellow Fever; by Major W. A. 
Qargas, Medical Corps. U. S. Army. Sanitary Dep., Havana, Ser. 4, 1008.— These 
papers are of great interest and importance as demonstrating that yellow fever 
in Havana is transmitted by this particular mosquito, and in no other way. 
The disease was fully controlled simply by destroying these mosquitoes in var- 
ious ways, and preventing them from gaining access to fever patients by the 
liberal use of screens. By these means and without special disinfection of 
rooms or clothing, the fever was reduced to a minimum after March, 1901, when 
this method was oommenoed. No cases whatever occurred during the four 
months, from October to January inclusive, which has not happened before in 
150 years or more. The average number of deaths tAm yellow fever from April 
1st to December 1st, since 1589, had been 410.54, but by the auti-moequito 
methods it was reduced to 5. in 1901; yet in 1900, with the most careful and elabor* 
ate methods of ordinary dieinfectlon, very little impression was made on the yel- 
low fever, for there were 1844 oases and 810 deaths in 1900, but in 1901 there 
were only 18 deaths, 19 of which occurred in January and February, before the 
deetruotlon of the mosquitoes was commenced. Yet the conditions were in 
other respects very favorable for a bad epidemic in 1901, for about 40,000 non- 
immune emigrants had arrived,— a larger number than ever before. In view of 
such results there seems to be no doubt whatever that the true source of the 
yellow fever inleotion hae been demonstrated and also that the disease can be 
easily and surely controlled in all oases, if suitable care be used to destroy this 
pernicious mosquito, Moreover, the eame efforts mtIII simultaneously eradicate 
the malarial mosquito and other species, as well as the Horse-flies and Forest- 
flies (Tahanu$)f vdosK^ of which have aquatic larvm. For further details see L. 
O. Howard, Mosquitoes, How they Live, etc. 1901 ; Insect Book. p. 98 ^ and 
Geo. M. Giles, Handbook of Gnats and Mosquitoes, London. 1908. 
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vioaa occasions, but if so it may, i>erfaaps, have died out in some 
years daring the cool winter months, for it is a tropical species. 
At least the mature winged insects probably all, or nearly all, 
die during winter, while the larvss may live through the winter in 
the water-tanks to give rise to a new brood in summer. This will 
account for the cessation of yellow fever here in winter, as in the 
sonthern United l;itatea, while it may prevail through the whole year 
in more tropical countries. It is largely a nocturnal species and pai- 
tioularly fond of concealing itself among furniture, draperies, etc., 
but it will also bite viciously in the daytime. 

It is recorded by Theobald (Monog. l^ulicida*, i, p 28ft, 20 1, pi. \iii, 
figs. 49, 50), as haying been collected here in July, IHOO, by Dr 
Eldou Harvey. It is found in nearly all tropical countries, especially 
near the coast. Its range is exactly coincident with the distribution 
of yellow fever. Its habit of concealing itself in close rooms 
and in the cabins of vessels enables it to migrate to all warm countries.* 
The open water-cistems are ideal places for the breeding of these 
mosquitoes. In the brackish marshes the abimdaui minnows, gold- 
fishes, eels, and dragon-fly larvsd tend to reduce their numbers. 

Cranefiiu or which are not numerous, are yet repre- 

sented by several species, all nndetermined except JDicranomyia di%* 
tarn Osten Sacken,f originally described from Florida. 

J. M. Jones recorded in 1876 the following additional Diptera, not 
observed by us : Trypeta hamiliH Loew (Monog. Dipt JN. Amer., i, 
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* On page 5U, not«, it is erronaouily stated that Mr, Theobald records o^y 
CWwfrow Sermnda. When that chapter was written 1 had overlooked his record 
of Bermuda at a locality from which fa»eiaia had been received and 

alio hie deiennination of Cv^Ux fatigfim. 
t Monogri^pdi Diptera North Amerlea, Bart IV, p. 67 
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p. 81, pi. ii, fig. 17, from Cuba); Tetanocera pictipes Loew (op. oit , 
iii, from WaBhingtou, D. 0., family Soiomyidae); and Dilophus^ sp. 
(family Bibionidfe). 

Mr. Uhlor recorded, 188H, an undotcrrainod apcoies of Odontomyia 
(family Stratiomyidae, Soldier-flies’’). 

Dr. Fr. Dahl (Plankton Exped., vol i, part 1, p. 109, 1892) 
recorded the following Di{)tera: 

JUristalh frneus/ Fab Williston, Bull. Nat, Mus., No. 3J, p. Jfll, 
(de«er.) = JK sineents Harris. N. America, Europe, Canary Is., 
Malta, etc. The body is shining dark metallic green ; eyes spotted 
with round dots. Psilopus chrysoprasinus Wied. A Brazilian flj 
of the family Dolichopida\ Musva hiuUttrls Macq. Kiiow'n also 
from C^ape Verde Is., Ascension I., Jamaica, and Brazil. JPucdlia^ 
sp. Lucilia latifrons^aWmz, European. Sarcophayula^ sp. Lim- 
oshia^ sp. On dead sea- weed on the shore. 

Mr. J). W. Coquillett has determined in our collection, Scatopse 
atraia Say ; OrthocladiuSy sp. ; jf’Aom, sp , and Psilopus chryso- 
prasus Walk., iii, p. 040 not enumerated above. 


d, — Aphanlptera, (Fleas, etc.) 

The Human Flea {Pulev irriians\ fig. 101 ; and the Cat and Dog 
Flea {^Serraiiceps cam's or Jhdex canis)^ fig. 102, which also attacks 


101 





Figure 101.— Human Flea {Pulex imtawfl). niucb enlarged ; 6, larva of the eame, 
after Olaus. Figure 103.— Dog Flea (Sfrrahceps eanis), much enlarged, 
101, 103, from Webater’a International Dictionary. 


man, are both very common, as in most warm countries, and were 
doubtless introduced in early times. 

The Jigger or Chigoe {Sitreopsyila penetrans^ PuUx penetrans)^ 
fig. 104, which is common in the West Indies and tropical America, 

* This brilliant fly has the head bright aapphire-blue, with brown eyes ; thorax 

and id)doinen bright emerald greim, the latter with narrow black bnnda at the 

satures ; legs black ; wings slightly duaky , length, O***"* * . West Indies, Walkar 
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appears to be now anoommon in Bermuda, but J. M. Jones (1B?6) 
recorded it as oommon; Hurdis also mentioned it as found here in 
his time. It chiefly attacks the feet of those colored natives who 
habitually go barefooted. 



Figure 108.— Lsrrs of Dog Flea, much enlarged ; b, head, in profile ; r, candal 
appendages; after Chittenden. Figure 104.— Chigoe (SBrropeyiJapmetran*); 
a, female, much enlarged ; b, female filled With eggs, natural etae ; after 
Foiikard. Figure 105.— Orarid female of another epeeiee of Sareoptylla 
(not Bermudian); much enlarged. 


The Hen-flea {JSarc<^^lla gaUinaoea Westw.) probably also occurs 
here, though we could obtain no specimens. It has been found to 
infest poultry in Florida, Ceylon, Asia, etc. (See Packard, Insect 
Life, V, p. 23, figs., 1894.) 


e.—I[ym«nopUira. (Bees, Wasps, etc.) 

The Honey Bee {Api» mellijiott) was undoubtedly introduced 
by some of the early settlers, though I have found no record of the 
date. Wax and honey were mentioned as articles exported in 1679. 
In modem times considerable numbers of bees have been kept by 
8ome.of the farmers, but their increase is much interfered with by 
the bee-moth, cockroaches, and ants. 

Yellow Wcup. {f Vespa eulgarit.) Beoorded by Jones, but not 
seen by our parties 

EornOe and Waspa. {Polistea Canadenata, P. peiplexua, and P. 
paUipea.) Figures 106, 107. 

This genus is very oommon in summer. Its nests, consisting only 
of a sheet of cells, four or five inches across, without paper covering, 
were found attached to the leaf-stalks of young palmettos, etc. 
Apparently there are three or more species. 
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Polistes perj^exus CresHon, Trans. Amer. Ent. Soc,, iv, p. 246, 1872, 

This wasp, originally desnibed from Texas, was recorded by W. 
F. Kirby as taken at Bermuda by the Challenger Exped , in April 
and June. (Ann. A Mag, Nat. Hist , xiii, p. 410, 18h4.) 

The male Polistes (hg. 100) w’as determined by Mr, Ashmead, In 
alcohol the head is black above, with the front yellowish brown, 
this color extending as a band below and behind the eyes, but 
interrupted dorsally Thorax black above with a rufous brown stripe 
in front of each wing insertion, meeting anteriorly; two transverse 
dorsal spots of the same on the middle, and a pair of yellow stripes 



Figure 106 — Bermuda Wasp {Polutes prrplejrutt) , male, The photo 

graph, made from dried specimen, did not define the black and orange 
bands of the abdomen, which are less distinct after drying and required 
retouching Figure 107 —The same , female, xlJjj. Phot by A H V 


farther back ; abdomen orange-brown, banded with black, each 
band usually covering the proximal halt of a segment and the 
distal margin of the one in front, on which it often forms a lunate 
spot ; on the second enlarged segment it forms a dorsal triangular 
black spot, acute dlstally; legs orange-brown, darker on the femora. 
Wings orange-brown, or xufous brown, the veins darker. Length, 
29 tfiin. abdomen 12””*, Described from specimens taken from alcohol 
and still moist ; when dry the color-markings ate less distinct, the 
black bands on the abdomen being scarcely visible ; its surface is 
covered with short, close, orange-brown hairs, obscuring the dark 
bands. Midsummer, T. 6. Gk>sling. 

Female (dty) smaller than the male described; head rufous brown; 
a black shidd^shaped mark between the eyes and a narrow transverse 
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black stripe on the occiput. Thorax with a large cordate dorsal 
spot, the apex turned forward, edged with yellow, and including 
two short rufous stripes; sides in front of and behind the wings 
rufous brown ; two rectangular dorsal spots of the same, behind the 
black spot, both edged with yellow ; posterior part of thorax rufous 
brown, with a median dorsal black stripe and one of yellow each 
side of it of same width ; pedicel with an angular yellow spot on 
each side. Abdomen rufous brown, each segment narrowly edged 
distally with brownish yellow ; the first enlarged segment with a 
wider light yellow edge, and with some indistinct blackish spots 
anteriorly ; next segment with a triangular black dorsal spot, the 
point turned backward; middle segments with indistinct blackish 
patches ; wings smoky brown or blackish ; legs light yellowish 
brown ; the femora rufous brown distally; antennae black. Length, 
19”*™; expanse, 32™™. August, Miss Hayward. (Fig. 107.) 

Oeddes reootds also P. a smaller North American species. 

A burrowing wasp or sand-wasp of the genus Balictus uas 
recorded by Dr. Fr. Dahl. (Plankton £xp., i, pt. 1, lOB, 1892 ) 
Jones recorded the gietias Angochlora. 

Wood^asp, (Mimem Shuck., sp.) A slender-bodied wasp of the 
family Mimesidas was also recorded by Dr. Dahl. 

JSand-toa$p; Bigger-wa^p, {Pompilius Phil<rdelphi€U$ljfip.) This 
North American species was recorded by Dr. F. Dahl (Plankton 
Exp., i, part 1, p. 108, 1892.) A species of this genua was also 
recorded by Jones, 1876, but we did not obtain it. 

Maaon Waapa ; Spider-waapa ; Mud-dauhera. {SceUphron = 
PalopcBua^ etc.) 

Yellow-footed Maaon-ioa$p. {SceUphron, or Pelopceua, Jlavipea.) 

This common North American species was recorded by Jones, 
1876* 


Large Maaon Wnap. (SceUphron cernentariatn Drury, as Spheo^^ 
Bxot. Ins., i, p. 105, pi. xHv, figs. 6, 8. Smith, Cat. Brit. Mus. 
Hym., iv, p. 234, Hts Pekpoaua,s:iP, lunatua Fab<; Quer., Icon. 
R. Anim., p. 436, pi. Ixx, fig. 5.) 

This species is common in the southern United States, West 
Indies and South America* Oiosety resembles the next species. 
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Dr, Fr. Dahl (Plankton Kxped., i, pt. I, p. 108) recorded thi« 
apeoies from Bermuda, 

Mason^ Waep, (iSce/ip/iron fmciatum 8t, Farg., Hytn., iii, p. 315, 
as PelopmuB), Figure 1 08, a, b» 

Our specimens referred to this species are larger than the last, 
with a relatively long abdominal pedicel. Length, 27*"'"; length 
of pedicel, C.S"**®; of thick part of abdomen, 9.5'"*“, Head and body 
all black, except a transversely elliptical spot of dull greenish yellow 
on the prothorax anteriorly, less distinct spots of the same on the 
middle and on posterior end of the thorax, and a round lateral spot 



Figures 108, a, b —Yellow-footed Mud wanp (Sreftphton fattciafum)^ profile and 
dorsal views , x 1 ^ , Phot by A H. V. 

of dull yellowish on the first enlarged abdominal segment; legs long, 
black proximally ; tibiae and tarsi light yellow, except for a m ide 
ring of black on the distal part of the posterior tibia5, and a black- 
ish tint on the two distal tarsal joints ; antennas black, except the 
yellow basal joint. Wings dark brown. The thorax and head are 
covered with black hairs. A West Indian species identified by Mr. 
W. H. Ashmead. 

Specimens referred to Chalybion ceeriUmm (L.) (fig, 108 <?) have 
the body shining blue-black when wet, but with bright metallic or 
steel-blue and greenish roflectionh when dry ; legs acd antennas 
black. Wings smoky black. The abdomen is shorter than in the 
preceding. A common North American species. Summer, T. G. 
Gosling. 

These and perhaps other species, not yet determined, are common 
in summer, building their nests in out-buildings and under ptazaa 
roofii. 

tasjrs. Ooim. Acau., Vol. XI. 48 


Dxc., teoa. 
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lehneumon-JKes. {Ophion^ etc.) 

Several undetermined Bpeciee of lehneumoiifl were obtained, Atnong^ 
them is a species of Ophion very much like our common large 
gpeoies ( 0. macrurfti) 

Cockroach Ichneumon, {Eoania appendigoBter =e JK lixoignta 
Olivier; Packard, Guide, p. 194, fig. 1751 ) Figure 109. 

This very interesting species was recorded by Jones, 1^76. We 
obtained a specimen in April. It lays its eggs in the egg«cases of a 
cockroach (usually the American Cockroach), and its larva finds its 
nourishment and shelter within the case. Thus this useful insect 
destroys continually great numbers of cockroach eggs. Its body is 
black; thorax glossy and punctate. It is found also m North Amer- 
lOHtt 111« 



Figure lOBa —Blue MaSon-wasp (V cceruteum, x about H; phot, by A H V. 
from a Bermuda specimen Flgfuro Ilia —Ant (Phfuioh pwtilia), a, minor 
worker, 6, major worker or imldier, both much enlarged ; t, distal end of 
tibia , c, tibial comb , from drawings of Bermuda specimens by A. H. V. 

loa, Hawaiian Is., West Indies, etc. According to Miss Hayward, 
who has sent specimens, it is common on flowers of honeysuckle in 
August. October, L* Mowbray. In turn it has an ichneumon 
parasite {Entedon Bagenowi) which destroys its larva, but whether 
the latter occurs in Bermuda is not known. 

Ants, (EormtcaricB,) 

Ants of several undetermined species were collected by us which 
have not yet been fully studied by a specialist; none of them were 
winged. 

Among the recognised species observed are the smell House^ant 
(fig. 110), and the Garden^^nt or Pavement^^ant (flg. Ill), belong-* 
ing to the Myrmicidae^ Probably these were early introduced from 
England. The early writers, however, meptiott certain ants aa 
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troublesome, so that one or more species may have been native. 
See Butler's account, 1C 19, quoted on p. 737. 

Ml*. Hurdis (Bough Notes, p. B24) mentions two species of injuri- 
ous ants, via: the small House-ant (fig. 110), and a much larger one 
which he supposed to be of West Indian origin. The latter was 
especially troublesome by destroying food of all kinds. He also 
stated that they were destructive to rabbits, both old and young.* 
lie also says that during seven summers previous to 1848 
Bermuda has been infested with ants to a fearful degree," but dur- 
ing that summer their numbers were greatly decreased, by some 
unknown cause. This must have been distinct from both the small 
species named above. Probably this is also the one that is said to 
destroy honey, in the hives. 



Figure 109. — Ichnenmou parasite of Cockroarh {Kmnia)y male ; and d, pupa ; 
slightly enlarged ; after Packard Figure 110. — House Ant (.Vonomorfiem 

tafniitum); a, female; worker, x5 Figure 111.— •Pavement or Garden 
Ant {TeirafffKorium ccp^ifuin); a, female; x 8; 0, worker; x4. Both anta 
from Webster^s International Dictionary; after Marlatt. 

Jiuropean Black AnU ( Jfhmilca nigra L.) This common European 
species was recorded by W. F. Kirby as collected in Bermuda by the 
Challenger Etped. (Annals & Mag. Nat. Hist., xiii, p. 404, 1884). 

Dr. Fr, Dahl (Plankton Exped., i, pt. 1, p. 100) records two addi- 
tional species; 

Hi^idoh pmiUa (Heer). Smith, Oatal Brit. Mus. Hym., vi, p. 1 73, 
pi iJt^, figs. 18-20, A small species related to the agricultural ants. 
The major workers or soldiers have remarkably large heads and 
powerful jaws. Specimens of both the major and minor workers of 
this species, taken at St. Davids I., in October, were sent to me by 

* Hill and dale and even the dwellinge of men were equally alive with this 
Insect pest. Dense cotomns of them might he seen traveHing up and down 
evciy tree, and great wae the havoc they occasioned mong young pigeons and 
poultry, nor did the full-grown domestio rabbit escape their deadly attack, and 
pigs were sometimes destroyed by them." Bough Notes, p. 884. 
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Miaft T. Hayward. A detached bead of the former wae also found 
with its jaws still firmly grasping the leg of a hard-back beetle. 
Native of Madeira. Figures lllo^ a, 5. A much larger^ chestnut- 
brown, winged female, 6*”" long» of this genus (t Ashinead) was 
also sent in November, 

Odontommhm I^atr. (sp.). A jumping ant of the family Formi- 
cid», near 0, insulani of the West Indies.^ 

/, — hepidopUra. (Butterflies; Moths.) 

Among the most conspicuous of the introduced insects are several 
s{)6Cies of North American butterflies. Some of these may also have 
been indigenous, for it is known that the stronger-winged species, 
like Anoxia plexippua^ are capable of flying to even greater dis- 
tances. Some of them have come aboard of vessels a thousand miles 
or more from land. 

Moreover, vast flocks of one small, American, sulphur-yellow species 
{Eurema lUa) have been seen to come from over the sea and arrive 
on the shores of Bermuda, like the migratory birds. Perhaps tbev 
may be aided by strong winds iu these oases. Some of these remain 
and breed on tbe islands, if they find here suitable plants for the 
food of their larvie Thus they may often have arrived here before 
the advent of man, but if there were then no plants suitable for 
their food they could not have become naturalieed. 

This must have been the case with the Asolepias Butterfly {Anofiia 
pka^ippuB)y for the only plants on which its larvte can feed have been 
introduced since the settlement, and probably tbe same is true of 
most of the others. Thus their neturaliaation has been indirectly, 
if not directly, due to man. 

Paring the winter and spring, when most of the entomological 
collections have hitherto been made, the nnmber of Lepidoptera that 
are active is smalLf A few butterflies, like Anoxia plexippuB^ are 

♦See Guer.^Msn , Hist I Cuba, vll, p 8J7, pi. 18, flgs. 7-76 

t WMle working late at night, nearly svSry night in April, with the windows 
open, very few i^peoies came to the lights, not more than a dosen of moths 
altogether. But of these one or two ig>sojies wets very abundant, espeeially a 
moth, about in expanse, mottled with Hght and dark gray, In varying 
proportions, some specimens being very dark or biaokitb gray, while others 
were much phlsr or stone-gray ; {tm^U^rcmma, np,), Hnfcrtunately Hr. S. 
Benshaw,4o whom many of my motlis wmw sent for dobHrmtaation, hse not been 
aMstoinfrniioniheminseafKmforUiiesr^ But the number of uddttloitai 
species is not large. 
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active all printer and the Hame is true of a few moths. la April, the 
spring brood of some of the moths appears, mainl}^ small pyralids, 
geometrids, and tineids, with a few noctuids; as the season advances 
the jiumber of species rapidly increases, and without doubt in sum- 
mer a large number could be found. In April, several species of 
CrrfmfjiiS or Grass Web-worm moths and other moths were common 
in grassland, but most of those obtained have not been determined 
specifically. 

fJttle Sulphur JHuttenfly. (JBuremu lim Hub.; Scudder*= TertVw lisa 
of most writers, as in Jones, 1 ho 3 and 1876.) 

Fiqurs 112. 

This species, referred to above, is one of the most abundant. Its 
pale sulphur- or canary-yellow wings are externally bordered with 
dark brown, and the front wings are tipped with the same, and 


112 114 118 



Figure 112.— Little Sulphur (i^wrema hm)\ male; naiural eize; after Scudder. 
Figure llS.'^Clouded Sulphur (Iflui'ymuB phUodic**)^ A, male imago, wings 
reversed on right side ; natural sise ; B, larva ; after Packard. Figure 
114.— The same ; wings of female ; natural size , after Scudder. 

edged with reddish. The male has a lew reddish specks on under 
side of hind wings. The expanse of its wings is about 1.26 inches. 

Htttdis (Bough Notes, pp. 317-323) mentions a large flock, con- 
taining thousands, that arrived, doubtless fronii over seas, Oct. 10, 
1847. J. M. Jones publishedf in 1875 an aooonnt of a vast flock 
that arrived, Oct. 1, 1874. They were first seen out at sea by fisher- 
men fishing on the reefs. They arrived on the north side of the 
Main Island, appearing like a vast cloud, which soon divided into 

^ In naming the butterflies 1 have followed the ncHnenolature of Mr. 8. H. 
Soudder^s riaasiosl work : Butterflies of the £. U. Btatss and Canada, 
t BsyebSy 1, p. l3l, 1873 ; and Skitom. Boo. Loud., ix, p. 64, March, 1876. 
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two parti, going to tbe East and Weit. They alighted in grauy 
places, seemed rather &tigaed, but only remained a few dayi. They 
were extensively preyed upon by the bluebirds and catbirds. 



Figure 119.— Olondleie Sniphnr {Oattidrytui female; natural else, wings 

reversed on left aide ; after Soudder. 

This butterfly seems to be now naturalized on the islands, for it 
has been taken by nearly all recent collectors in late summer or 
autumn. Its larva, which is green, feeds mostly on various species of 
Cauia, and therefore is not injurious to man ; rarelj^ on clover. 

Clouded Sidphur; Common Ameriean Suipkwr. [Bttrymua phUodiee 
(ti.) Hubn.; Scudderss Coffos phihdieeot most authors.) 
Fiaoiias 118, 114. 

This was first recorded by J. M. Jones in 1878. It was contained 
in a small collection sent to me by Mr. T. G. Gosling in 1801, so 



Figure 118.— Clcmdiaas Sulphur (OUlMdrsaa »u9u(«): mala; natural siaa; wings 
reveraad on left side ; after Soudder. 

that it is now probably permaneatly uaturalised. Its green larva 
feeds mostly on clover and allied plants, sometimes on peas and 
lupines, 
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iJtoudless Sulphur; Citron Butterfly, ( OalUdryas mhule (L.) Bois.- 
liec. ; Soudderss Catopsila eubute Kirby ; Holland.) 

F 10 URS 8 115, 116. 

Thifi largo, nearly plain yellow butterfly appears to be rather 
unoommon here. Hurdis mentions seeing a butterfly agreeing well 
with this. Miss Victoria Hayward has sent me MSS. notes on speci- 
mens apparently of the female ; “ Wings bright sulphur-yellow tinged 
with greenish ; anteriorly edged with purplish black ; posterior edge 
faintly reddish ; with red and gold dots at the distal ends of th^ 
veins ; thorax black with yellow scales ; anteunte red ; legs nearly 
white; expanse, 3.5 inches.’^ 

The female has larger, brownish marginal spots than the male, and 
also a small discal spot of reddish brown on the upper side of the 
fore wings. The male is nearly plain canary or sulphur-yellow. 

Common in the southern United States ; sometimes flies in great 
flocks. The larva feeds on various species of Cassia, 



Figure 117.— Orange-dog {HmusUdes rnssphofUes); lanra; rednoed. Figure 130. — 
Bed Admiral ; natural else. Both from Webster’s Intemational Diction- 
ary ; 117 after Saunders ; 130 after Harris. 


European White Cabbage Butterfly, {Pieris rapoi L.) 

A white butterfly, apparently of this species, was seen in April, 
1898 and 1901. Abundant in Europe ; introduced about forty years 
ago into North America (1860). Its green larva feeds mainly on 
cabbages and allied cruciferous plants. 

OrmJt Blatk and Yellow Buttetfly; Orange-tree Butterfly; Orange- 
dog; Cresphonies, (fferaclides (or PapUio) oresphontes Cr.) 

FiooBS 117. Pt^Tx LZXXI ; Fmuaxa 1, 9, 3, 4, 6. 

Tliiii flne species was seen by A. H. Verrill, April, 1901. The 
large larva feeds on the leaves of the orange and lemon trees, and 
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is oftlled “Orange-dog” in Florida. The butterfly, vhieh is our 
largest species, is yellow and blaok, some individuals having much 
more yellow than the one figured, there being dimorphic broods. 
Common in the Southern United States, and not rare in southern 
New England. Its larva feeds also on the prickly ash, hop-tree, 
rue, fraxinella, and Kentucky coltee-tree. 

A species of Papilio, resembling P. troiliu and P. polyxenes, was 
also seen in April, 1901, but not captured. 

Painted Lady ; TfiUtle Putterfly. ( Vanesea rardui {!,,)= Pyrameie 
cardui o{ many authors). Figures 118, la-«. 

First recorded by Hurdis as oocurring Sept. 4, 1847, in some num- 
bers, also Sept. 11 , 1840, and Aug. to Nov., 1864 ; and by Jones, 
I80‘<. Not uncommon in autumn, but doubtless has two broods. 
Its larva feeds on thistles, burdock, sunflower, and allied composite 


118 119 



Figure 1 18.— -Painted Lady (VanoMaminlttf); la, 6 , lorvas; e,papa; id,e, imagos. 
Figure 110.— Bed Admiral (F. otateate); fU, e, Inagoa ; a, 6 , b', larva; On, 
pupa Both *0 natural siae ; after Barge. 

plants ; sometimes on mallows and hoHyhoolts. It Is widely dis- 
tnbuted in both hemispheres, Easily distinguished from the Red 
Admiral by lacking the obligue of’snge-red hand across the fore 
wings; the under side of the fere wings is bright pink or rose-rod 
cuitrally ; i3xB ronnd spots of the hind wings belvmth are blue ; 
black ai^ve. '' 
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Bed Admirnl; Kettle BnUenfiy. ( Vaneeea atalanta L.) 

FiouRKCi 119, 9a-« ; 120. 

Recorded fir»t by Mr. Hurdis as ocoarring Sept, 4, 1H47, and May 
14, 1849 ; also by Jones, in Ikc) and 1876. It does not appear to be 
common, though permanently naturalised. 

It is easily distinguished by the obliquely divergent band of 
bright orange-red across the middle of the fore wings, and on the 
posterior margin of the hind wings, and a group of white spots near 
the apex of the fore wings. The ground-color is purplish black above. 
The larva feeds on the hop-vine and nettles, making a nest of the 
folded leaves. There are two or more broods, and the late adults 
often hibernate, October, L. Mowbray. 

It is widely diffused in both hemispheres, like the last. 


Cauihenrefl Beauty; Mourning-cloak ; Kim Biitterfiy. (Euvanemt 
antiopa Scudderss Vaneesa anthpa (L.), of most authors ) 


Fiqcbes 121, 122, I22c 


This large, handsome species, common in North America and 
Europe, appears occasionally in Beimuda, hut it may not yet be 



Figure 121, Cloak (JCuvaneaga antiopa); r, r, reverse of wings; ^ 
natuial else. From Webster's International Dictionary; after Hams. 
Figure 122, -^Mourning Cli»ak ; larva preparing to ohange to ohrysalis 
Fi^e 122a. --The same, just transformed tocbiTsalis, Both Ji natural 
siae. Photographs from life by A. H. Verrill 

naturaiined there. It may |iy direct to Bermuda, but individuals in 
the pupa state, or hibernating images, might easily be introduced by 
vessels. It was first recorded by Hurdis, as seen Oct* 23, 1847 ; also 
Sept* 12 , 1854 ; a single individual in each case* Several specimens 
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were Been in Aprils 1201. Its lurge, purplish black, spinose larva» 
feed on the elm and willow, sometimes on poplars ; in Bermuda 
probably on the weeping willow. Easily recognised by its dark 
maroon-brown wings, bordered by a row of blue spots and a mar* 
ginal light drab band. 

Single specimens of (fig. 123) and of K polycMoroB\ 

are recorded by Jones, 1870, as taken by Canon Tristram in 1848, 
They are both European species. It is doubtful if they have become 
fully naturalized here. 



Figure 128 — FuTopeau Feaoook Butterfly {Vane$$a <o) ; a, 6, imago ; o, pupa ^ 
% natural size , after Betge 

Musk ButUirfly ; Buckeye; iMmnia} Peacoeh B^dtsrfly, (Juno* 
nia coenia (Hubn.); Setidder; |Iolland4 etc.). Figure 124. 

First recorded by Hurdis as captured May 15, 1849 ; also Sept 
12, 1854, He stated that it was common throughout the year. J. 
M. Jones, 1876, says it is <Hhe most common boftterfly.’* It was 
sent to me by Mr. T. G. Gosling, in 1901. Its larva feeds on Zimria 
(snapdragon), purple GerardUsh and allied sorpplialariaoeons plants, 
and sometimes on ground-plantain (Ptan^o), According to Mr. 

* VcttWMa to baa the fore wings above raddiab brown with four patobes of 
blaclC) separated by yellow, of which two are angular, one semieiroulsr on upper 
half of ooellated spot, wbieb has lower bidf brown with yellow dots, and front 
margin of yellow, five round blue spots in a row; margin dark. Hind wing 
blackish brown , large ooellated spot with black pupil and blue central ipots, 
border whitish , under side of both wings brownish black. See figure 114. 

+ F p0lyMorO9 has the upper side of the wings moatly brownish orange with 
about siz or seven irregular and unequal ipofta of black on the fore wings ; a 
aubmatginalband of black, egtemally margined with yeUow, opboth pairs; on 
thehind wings a band of blue batweeu the black and yellow; front edge of fore 
wings with a submarglnal stripe of yellow. 

t Holland, W. J., Butterfly Boidr, p. 179, ph lii, figs, 29, 90, larva ; pi. iv, figs. 
56, 57, 66d7, pupa, pi xa, fig. 7, female imago. 
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Oeddes the in Bermuda, feed on the common sage-bush 

(Lantana) Ho found it very common in spring, but not easy to 
"capture on sunny days. Home individuals remain active all winter. 

The ground-color of the wings, above, is dark rufous-brown. The 
large ocellated spots are light orange, with black center, and paler 
orange margins, surrounded by a narrow black edge ; the two trans- 
verse anterior spots near base of fore wings arc reddish orange, 
bordered with black ; diagonal bar whitish. 



Figure 124 -Buck-eye or Peacock Butterfly (Junonia rcenta), r, wings reversed , 
enlarged about 1^ From Webster^s International Dictionary 

The larva is usually purplish brown above, yellowish on the sides, 
with rows of dark branched spines the whole length ; two of them 
on the bead. 

In the United States it is found from southern New England to 
the Gulf of Mexico, especially near the coast, but much more com- 
monly southward. 

Aickpiae Butteifiy ; MUk-voeed BniWfly ; Mwarch. (Anoeia 
phedppm (L.) Moore; Scudder=: Z>anais plexippue Lat.ss 
Banaie archippue Bois.-Lec., etc.) 

PuiYB IJTlrXIl ; Fiouaas 1, 2, S, 4, 6 Puitb LXX^I , Fioubb 2 

This large orange*brown species, with white spots and dark brown 
veins, is one of ^ the most common Bermuda butterflies and occurs 
during all the year. It was first recorded Nov. 17, by Hurdis, 
but he states that it a^as common every year.^ 

Its larva is black, banded with yellow and white, and has four 
long blade filaments, two anteriorly, on the second thoracic segment, 


* Htifdis also rsooids a bulf-oolored spsoimeu ; perhaps a partial albino 
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and two posteriorly, on the eighth abdominal. It feeds here on tho 
**rcd bead” or false ipecac {Aeehptas euraeeavica)^ a ootnmcm intro- 
duced weed. In other countries it feeds on various other speciei of 
Aeelepiae (milk-weeds). 

This butterfly is remarkable for its strong wings and long vigorous 
flights, and also for its migratory habits. In southern New Eng- 
land it assembles in autumn in vast flocks, often of many thousands, 
which alight to rest on the same tree every night for several weeks 
early in autumn, and Anally they all fly away southward together, 

I have observed these flocks on the same tree (or on adjacent trees 
when disturbed) for over thirty years on Outer Island, in Long 
Island Sound, not far from New Haven, Conn, They assemble 
gradually each year, at about the same date, in September, but the 
time of their southward flight varies somewhat according to the tem- 
pemturo, and may be influenced by the abundance or scarcity of the 
aster and goldenrod blossoms, upon which they chiefly depend for 
food at this season. Farther south some of these butterflies hibernate 
and come out again in early spring. 

It is well known that this butterfly has an odorous secretion, 
offensive to birds and other creatures that might otherwise feed upon 
it. I have often offered freshly caught specimens to dogs that were 
fond of eating other butterflies, but they have invariably refused to 
touch this species, showing very plainly by their facial expressions 
that the odor is to them very disgusting-— probably much more so 
than to human lieings. 

Another American butterfly, the Viceroy {Baftiriarchia archtp- 
pus ScuddersXimeneVts arehippue)^ which closely imitates the Mon-^ 
arch in form and color, though somewhat smaller, has not yet been 
recorded from Bermuda. See plate Ixxxii ; figures 6, Qa. This 
remarkable instance of imitative protective coloration has been fully 
discussed by several writers, and especially by Mr, S. H. Soudder,*^ 
The Monarch now occurs in nearly ail temperate countries, in both 
hemispheres, and even in Australia. 

Queen Buturjly. {Anoeiu ber$i/ilee{Ortm.)^Danaie bereniee Cram., 
Papa., pi. ocv ; 8m. and Abbot, t, pi. 7.) 

Fiocaa m, JhMM IXXXlll ; Fmcaa 1. 

This species is much less common^ It was first recorded by Hurdis, 
May 16, 1849, who regarded it as a variet:y of the preoediug. He 
states that it is finely spotted with white and lacks the black lines 

* Bnttsrties of Ksstem tTnlied States and CSni^ p. 190. 
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j^otig the veinM^ but if so his specimens may have been a different 
species,^ or the var. strigoia. 

According to the notes of Miss Victoria Hayward, it is found 
not uncommonly all the year. She describes the color as darker 
than in A, pU^nippue^ and the larva is said by her to have three pairs 
of long filaments, the additional pair being near the middle, on the 
5tb ring ; the pupa is smaller, cream-color, tinged with green and 
dotted with silky golden speoks on the Iroiit side, beside the semi- 
circle on the ventral side. 



Figure l!t5. — Queen Butterfly (4ne«{a5prrnic«, rar. gtrigoM ) , male ; upper aide ; 

I natural size ; phot, by A H V. 

The larva of typical f>ereaice is described as pale violet, with trans- 
vei*8e stripes of darker ; a transverse band of reddish brown on each 
segment, divided by a yellow band ; a longitudinal stripe of yellow 
along the feet; filaments brownirit purple, a pair on the iid, 5th, and 
llth segments. It feeds on AerUpian and oleander. 

The typical herenice (see Ilollhnd, Butterfly Book, p. 84, pi. vii, 
fig. 2, and fig. 3, var. etrigoea) is smaller than pfejrippusy and decidedly 
darker; ground-color of wings above dark rufous- or tawny-brown, 
both pairs bordered with blackish-brown, wider on the hind wings, 
on which there may be no white spots, in the male ; usually with 
two rows in the female; but var. etrigosa usually has a single row 
of small white spots ; on the fore wings thei*e are many small spots 
of white near apex and two submarginal rows on the black band. 
The hind wings of the female beneath have wide brown borders to 
the veins, but in var. $trigom Bangs, they are bordered with a pale 

♦ A southern butterfly that might well occur here ( Agmu/is, or Dioae, vaniltm) 
is very shuilar In color, and might easily be confounded with this species by one 
not lamiliar with the butterflies. 
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line. Expanse, 2.6&^B.'75 inohea. It is native of the sonthern United 
States, espeoially in the southwest Florida; Panama; and Cuba, 
(Yale Mas.). 

Pearly-etfe Butterfiy. {Enodia portlandia (Fabr.) Hubn.; Soadder 
■=J^i9 porUcmdia HoUsmd, p. 190, pi. xviii, f. 20, iii, fig. 16, 
larva=sZrirjp/>areAia andromacke Hubn , 8ay, etc., and in slonet.) 

Fiaiiaxs 126) 127 

Jone« records a specimen taken in 1848 by Canon Tristram. I do 
not know of any record of its recent capture, but that is of no great 
importance as evidence, for the Bermudian insects have been little 
studied in summer. It is native of the middle and southern United 
States. 

126 127 



Figure 126 — Pearly-eya {Bnodia porUandta ) , under side. Figure 127. — The 
same « upper side , about natural siae , phot by A. H. V. 

This delicate yellowish-brown butterfly has 4 to 0 oval, ocellated 
spots of blackish, bordered with orange or pale yellow, near the mar- 
gin of each wing ; on the under side the spots mostly have a small 
white center. Expanse of wings two inches. The larva feeds on 
grasses ; it is green with two red processes on the head. 

Sweet-potato Sphinx; Muek; Morning fftorp Sphinx; It<m-banded 
Sphinx. {PhJegothontiue cingukitw^^Protoparce cinguleUavs 
Maeronila cingulata.) 

Jfvsm X<Wtt\ rn&xmm 1, 2. 

The only common large sphinx. Its very large larva feeds on 
the leaves of the sweet-potato and Other species of Xpomcea, and on 
wild jasmine. Geddes says that it feeds sJso on AHfnina triloba, 

« Hr. B:. G. Dyer oonsiders this a variety of the Butopsan speelss^ eoavolvMli 
(L.), and writes the nsms eonvMmlif var. saHMariur. 
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Iti abdomen w partially banded with several conspicuous bars of 
rose-red or pink, alternating with black, all interrupted dorsally by 
a median gray stripe; under side light gray. Its hind wings are con- 
centrically banded with pink, light gray, and black ; under side of 
wings dark smoky brown. It is common in the southern United 
States, from Virginia to Florida and Mexico, but very rare in New 
England. Expanse, 4 inches. The larva figured was taken in 
Haven, Conn., on morning-glory (A. H. V.). 

Jlfaei/ Peppet Sphinx f Tobacctymormf (Cluprocatnpa tersa Drury.) 

Fiourss 128 , 139 . 

This hawk-moth is easily recognized by its peculiar color. The 
front wings arc yellowish brown with the narrow curved median lines 
alteniately dark brown and buff ; front edge* and median streak dark 
brown ; hind wings blackish brown with a row of five or six submar- 
ginal angular or wedge-shaped spots of light orange or yellow, with 
their bases next to the ^posterior border ; base and edges yellow. 
Body yellowish brown above, with narrow orange stripes ; patches 
of white at bases of wings ; sides orange, with narrow brown lines ; 
Expitn^, 2*25 inches. 



jF^gurs 128.— Pepper Sphinx (Chmroeampa fer^a) ; 1 natural size ; phot, by 

A H V. 

The larra, which is usually about VO"'*" long when mature, is pale 
leaf-green, with obscure transverse dorsal lines of bluish green, and 
with seven oonspiouous oblique lateral bars of orange-red, posteri- 
orly adged with bright blue and anteriorly bordered with flake- white; 
apira0les white and orange ; a curved line of orange-brown on the 
upper part of last three segments, the area above this line spotted 
vAth white ; head light green with white spots, and with a band of 
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blu« and orange like those of the eides ; legs nrith white spots ; 
candal appendage slender, bluish with brown ipots. A vanetf with 
brown gronnd'oolor also ooonre. Pupa dark obooolate>bri>wn. 

This species is widely distributed fiom Maryland to the Oulf of 
Mexico, West Indies, and South America. Rare in Conneotiout. 

J. M. Jones, 1670^ records it as common in Bermuda, the larva 
being known as “ Tobacco Musk.” Most authors do not give the 
tobacco as one of its food-plants. It feeds on various other plants. 


n» 



Figure 189 —Pepper Bphinx; o, larva j 6, pupa, natural else; phot tram 
colored drawing by A H V. Figure l89o —Larva of iMbella Moth, nat. 
sue, from Webster’s International DlotUmary 

Oeddes also recorded it in 1894, so that it is doubtless fully natural- 
ised. He states that the larva feeds on button-weed {^Spwmaeoee 
tmuior). It has been found at New Haven, Conn., feeding on red- 
pepper plants, by A. H, Verrill, to whom I am indebted for colored 
drawings of the larva and pupa (fig. 129). It is possible, however, 
that Jones (who was not an eotoraologiai) ooufonhded the larva of 
this species with that of the common Tobacco-worm (/Vofayjwrcr, or 
Maerosila, Car<Mna), though the latter has not been recorded. 

It was taken by me in Idaroh, 1901, Fresh specimens were sent 
in October by Miss Hayward and I,. Mowbray. 

Silvery Sphlnr. (Sphirm arymtatas: ChkvnofframMa Ja$mtnarum 
Bdv.) This rare species was recorded by JTones, WTO. 

leahMaMiAh; Wooly-bear. {Pgrrhwvtla 4raMf(t.) Figure 189«. 

A living adult larva of this eommon, Amatioan morii was seat in 
November by Mr. Mowbray. 
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Wood Beauty f Phik-nmhrwing Moth; BMa-vioth. (Utetheisa 
hellassiDeiopeia belia (L.) Fiji^ure J30. 

This beautiful North American moth h usually common in August 
and September. It was first recorded by Hurdis, Oct. io, and Nov. 
17, 1847, and Aug. 17 to Sept. 12, 1854 ; also by Jones, 1878 ; and 
July to S(^pt., by Miss Hayward. The pink hind wings are bordered 
with black, and have a white line between the two colors. The fore 
wings arc yellow or orange, with cross-rows of oomiectod white 
spots, each centered with black. Its larva feeds on a variety of plants, 
including plum and cherry trees, elm, lupines, Zeapedeza, Crotalanay 
etc. It ranges from Nova Scotia and Maine to Florida and Mexico* 
Cuba and Panama (Yale Mus.). St. (Tcorge’s, Oct , L. Mowbray. 

180 180a 


Figure l80.-~Pink-attderwliig Hotb {Utethfisa beUa(L,) ; nat. wze; after Harris. 
Figure 180a. — Mourning Moth (Lycomotpha pholua); x phot. A. H. V. 

Mourning JlfofA. (Lycomorpha pholus Fabr.) Figure VM)a, 

This American moth was recorded by Jones, 1876, as rare. Its 
larva feeds on lichens. Wings dark blue distally ; saffron at base. 
Nova Scotia to Virginia. 

Cut^worma ; Grubs ; Cut-worm Moths, 

Agrotia ypailon (Rott.); J. B. Smith, Revis., Bull. Nat. Mus , 25, 
p. 68, pi. lii, fig, 25, 1H9U;* Catal., p. W^A. aoffaaa Butler=:^. 
tel{fera Harris, Inj. Ins. Mass. WholeUnited States; Canada; Europe. 

jPeridroma inctvta (6n.) ; J, B. Smith, Revis., op. cit., p. 72, pi. 
iii, fig* 81; Oatal, p. 70==: Agrotia inciria Gn.; Walker; Grote ; 
Morris, etc.; larva described, as A, hthricanSy by French, in Canad, 
fint., itii, p, 14, New England to California; Texas ; Florida. 

I^UUi maUfida (Gn.); Smith, Revis., op. cit., p. 12ii, pi. iv, fig. 56, 
Catal., p. Agrotia malejida Gn.; Walker, Cat. Brit. Mus., Lep. 
Het., X, p. 328 ; Harvey, etc* 

^ Bsvision of the speoles of the gepus Agrofie. This work contains full teoh* 
aioal descriptions of all the speoies and modem generic divisions, with figures 
of the external genitalia, and details of synonymy. 

Tiuns. OosM. Acad., Vot. XI. 
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Whole United States ; Cuba. 

MUin annfxa (Tr.); Smith, Revia. Noo., op. cit., p. 122; Catal., 
p, MzsAgrotia annexa Tr.; Stephens, III. Brit Ent, Haust., ii, p. 
117, pi. xxh, f. 2; French, Canad. Ent, xiv, p. 207, 1882. (Life-his- 
tory.) 

United States S. of New England ; Mexico ; Sooth America ; 
Europe. 

VIOCRKK 181, a, h ; 182. Plate XCVIII 

These and other related species are sufficiently troublesome to 
young garden crops. Some of them may have been indigenous, for 
Out-worms were mentioned by Gov. Butler in 1619, as injurious to 
the crops ; but they are all species easily introduced in the larval 
state, in the earth attached to the roots of living plants. 


181 



Figme 181 — Cut-worm (it. ypHtm ) ; o, Imago ; 6, larva ; about natural Mae. 
Figure 182.~Cut-wonn (FW«o anwera); a, larva; o', its bead; b, pupa; 
«, imago. Figure 188.— Army-wona {Ltwania «tti|pwHcto); o, mate 
imago ; b, pupa ; o, larva ; both %. Laat two are from Webster’s Intema- 
tional IMotionaiy ; after Riley. 

a 

The destructive larva called “ the grub ” by the farmers in Ber- 
muda is probably the larva of four or more species of out-worm 
moths, aud some allied genera. According to the notes of Miss Vic- 
toria Hayward it is a nocturnal larva that attacks the young plants 
of 'potatoes, etc., especially of onions, often doing great damage to 
the latter. They are most abnndant in January and February, but 
are active from December to June. They often destroy large num- 
bers of seedling onions in the beds, and are so fond of Birds-eye 
Peas that these can hardly be planted safely befom July. They are 
often caught in large numbers by band, in tbe night, by the use of 
lanterns. This larva is silvery gray with four alternating etripes of 
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black and white along the back. Thia may be the larva of F, 
annsxuy which is thus striped, but perhaps A, ypsilon is more abun- 
dant in some localities; they all have similar habits. 

The larva of A, ypsilon^ sometimes called the “ Greasy Cut-worm ’’ 
in the United States, is dark, dull, leaden brown, or blackish, with a 
faint, pale yellowish, broken lino along the back, and a somewhat 
more distinct subdorsal line, below which, on each side, there are 
two other indistinct pale lines ; about eight small glossy spots on 
each tuigment; length, 1.5 inches. Fig. 131, h. 

The moth has the fore wings rather long and narrow ; ground- 
color dark purplish brown with more or less of paler or luteous, 
especially on the distal fourth and on the cross-bands; reniform spot 
with a black sagittate dash from middle of outer edge ; hind wings 
whitish or yellowish drab, with yellowish brown veins and marginal 
line ; fringe white and with a pearly luster ; antennae of male 
strongly jiectinate. Expanse, 1.5 to 2 inches, or 36-52®*®. Fig. 131 
and plate xcviii, figure 3. 

Peridrorna hioivis has the ground-color of the thorax and fore 
wings dark or light ash, varying to reddish gray; the wings with 
narrow wavy cross lines and scattered specks of blackish ; orbicular 
spot often lacking, when present edged with brown and white, 
center brownish ; reniform spot large, distinct, lunate, margined 
with white and yellowish, centered with brown ; under wings 
purplish white or pearly iridescent white, translucent, with anterior 
and distal margins and veins often dusky. Males are darker than 
females. Expanse, 82-38®®. Plate xcviii, figure 4. 

The mature larva* may have the ground-color either green or 
brown ; in the latter form the body is of a bmwn color like dead 
grass, with a broad white band, mixed with red, below the stigmata; 
an obscure double lateral band of brown ; three obscure dorsal and 
subdorsal rows of black specks ; cervical shield with three whitish 
lines ; head luteous with blackish Hues. The green form has the 
head green, with black lines; body green mottled with small brown 
and whitish specks; a double dorsal and four lateral lines of green- 
ish black ; substigroal line broad, rod, upper edge brown. Eggs 
ribbed, laid in Urge clusters on leaves. Larva feeds on grass. 

FeUia annexuj fig. 182, has the ground-color of fore wings clay- 
yellow, with a darker costal patch distally and a basal dark patch; 
veins blackish; orbicular aud reniform spots small, connected by a 

* Detailed desoriptious of egge amd larvie in all stages are given by Mr. H. G . 
Dyar, Froo. U. S. Nat, MuS., xxiU, p. 278, 1900. 
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regular black dash ; under wings nearly pur© white. Expanse, 88- 
45"®. 

Mltia maleftda also has a pale clay-yellow ground-color, mixed 
with gray and with dark brown costal and terminal patches ; a 
distinct, large, dark, clarifomi spot ; orbicular spot flask-shaped, 
elongated, centered and edged with blackish; reniform broad, edged 
with black and centered with dark brown ; no black dash between 
them ; under wings nearly white, sometimes with buff or dusky veins 
and margins. Expanse, 40-45®". Plate xcviii, figure 6. 

Amerioan Army-voorm, {Leueania unipuneta (Haw.); Flint, in 
Harris, ed. ii, p. 627, figs. 274-6 ; J. B. Smith, Cont. Monog. 
Noct., Proc. U. 8 . Nat. Mus., xxv, 177, 1002.) 

Fioimi! 188. 

This destructive insect W88 recorded by Jones as common in 1876, 
but I do not know whether it has ever proved so destructive to 
grass and cereal crops as it often does in the United States. Miss 
Victoria Hayward states that a larva, locally called “ Army-worm,” 
is very injurious to the common potato some seasons, but its iden- 
tity is uncertain. 

The larva of Z. unipwusta is dark gray, with three narrow, yel- 
lowish dorsal stripes, and a wider darker yellow one on each side ; 
head brownish yellow, lined with brown, and with a V-shaped black 
mark on the front. Length, about 1.5 inches. 

The moth has the fore wings dull rnsset-drab or fawn-color, with 
a small, distinct, w'hite spot in the center, and a dusky oblique stripe 
at the tips, the surface sprinkled with black dots, two very small 
pale yellowish dots near the white spot ; hind wings smoky brown, 
translucent. Expanse, 1.75 inches. Canada to Colorado ; Florida ; 
Mexico ; and South America. 

Leueania antioa Walker was also recorded by Butler, 1884, as the 
commonest moth in the Challenger Expedition collections. It is a 
West Amerioan species according to Walker. The larvse are per- 
haps apaong those called “ Army-worms ” in Bermuda. We should 
expect that the southern Army-worm of the United States {Laphyg- 
ma frugiperdn) would also be found here, but it has not been 
recorded. 
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Beet Army*%oorm, {Laphygma exigua (Hnb.) = /i. macra Guen., 
Noet., i, p. 157; Butler’g Li«t, etc.)* 

Figcbbs 134, a-^. 

Thi« specios, which was first recorded by Butler, 1884, as Z. macra ^ 
is doubtless one of the cominoti injurious species grouped together 
by the farmers under the general name of ‘‘ army-worm.” Most likely 
it is the army-worm that injures the common potato to a consider- 
able extent in some seasons. In the western United States it is 
chiefly injurious to the Sugar Beet, but will also feed upon common 
l)ects, potatoes, onions, corn, and peas, and upon various weeds, 
especially pig-weeds {Amaranthm and ChenopodimfC)^ mallows, 
ground plantain, etc. 



Figure 134.— Beet Ariny-worm and moth {fAiphygnw exigua) \ a, moth; 6, c, 
larvie ; iiat. sise ; c\ dorsal eiirface of the segment bearing let prulega, 
enlarged ; d, its head enlarged; e, /, egga much enlarged; after Chittenden. 


The mature larva has a greenish or olivaceous ground-color, with 
a broad dorsal stripe, dotted and streaked with greenish or blackish, 
darkest in the middle ; two pale stripes on each side, separated by a 
darker band, varying from gray to black, dotted with* white ; head 
green, olivaceous, or smoky brown, with three whitish longitudinal 
lines ; feet greenish. Length about 1,3 inch (30 to 34*“***). 

The moth is, in general, pale ochreous brown ; the round spot on 
the fore wings is pale yellowish ; the reniform spot is less conspicu- 
ous, with a darker center; submarginal line pale; a marginal row of 
dark epeoks. 

It is an Old World insect, now widely diffused in warm latitudes. 
It is believed that it was first introduced into the United States via 
the Hawaiian Islands and the Californian coast, whence it has 

* For synonymy and a full lifo-history, see F. H, Ohittenden, Bull. No. 88, 

U. S. AgHo. Pep., Entomology. New Series. 1908. 
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migrated to Now Mexico, Ariisona, Colorado, etc. Probably it waa 
introduced into Bermuda directly from southern Europe, by eggs on 
growing plants, or else in the adhering earth, while in the pupa* 

Commelina Owlet Moth. {Prodeuia eoDimelinm (Hm. and Abbot, 
ii, p. 189, pi. xav, as Phaloena ; On. ; J. B. Smith, Catal. Noct, 
p. 109, 180.1). Figures 185, a-rf. 

The striped larva of this species feeds on various plants besides 
Commelina^ including sweet potato, asparagus, violets, raspberry, 
and cotton.^ It is found in the southern Ignited States, northward 
to Washington, t). C., and Illinois. The moth lias a ground<*olor 
of rich, dark brown on the fore wings, variegated with transverse 
lines of black, and complex markings of purplish brown and dull 
yellow ; hind wings pale pearl-gray, w'ith violet iridescence. 

The larva has the ground-color olive or greenish brown, finely 
lined with dark gray and bi*own, the dorsal surface with a double 
row of triangular velvety black, «>r sonietirnes greenish spots, and 
a central row of small yellow dots. It was fii*st recorded by Jones, 
1870. 


0 
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Figure 185.— /Voflf>nia eomm^ltnat; a, moth; 6, young larva; c, mature larva, 
domal vi^w ; d, same, lateral view— all elightiy enlarged ; alter Chittenden. 

Gra$$-moth. {Jleinigia repmdu {¥dh)iszRemiffia latipes On. ; 
Smith, Catal. Noct., p. 86.8f==i?. maroida (vur.)(Jn.; Walker, Catal., 
xiv, p. 1495.) Plate xcviii, figure 6. 

b ore wings buff or light yellowish brown, specked and transversely 
iiregularly lined with darker brown, and with a costal, apical, and 
distal patch and a tranverse band of darker brown, the latter edged 
internilly with a lighter buff band ; the brown linear marks are 

* For fuU deeoHption, see F. H. Chittenden, Bull. 97, new series. U. 8. Deo 
Agriculture, 1901. ' ^ 

t Pwhably the Pemigia lalipeg of Jones was a typographical error for H. 
ItUipgg, JIt. Byar given me these additional synonyms : di$$guiran$ Walk. * 
perlata Walk.; indentata Harv.; heimgtulut Harv.; Teimna Mot. ' 
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crooked or wavy and mostly geminate; a round spot edged with the 
same. Hind wings have nearly the same ground color proximally, 
with a slightly paler transverse hand, bordered distally with a rather 
darker wide brown band ; margin pale. Kxpausc, about 38*^'®, or 
1.5 inches. 

The mature larva'*' is slender, nearly cylindrical, smooth ; prolegs 
on segments 9, 10, 13 ; body yellowish white with many brown or 
blackish, mottled, double lines ; dorsal line reddish brown, double ; 
subdorsal composed of six black lines, with a black spot between the 
5t]i and 0th segments ; four reddish lateral lines ; a pair of black 
lines just above the stigmata ; a red one along the stigmata ; and a 
pair of red ones below them ; ventral stripes darker ; spiracles with 
bla^^k edges ; bead white, lined with faint brown and reddish mark- 
ings. It is nocturnal in habits ; when disturbed it curls itself iij), 
the body forming an abrupt angle at the 5th joint, the thoracic feet 
touching the prolegs. Common according to Jones. Feeds on grass. 

Whole United States east of Rooky 'Mountains; Labrador; Cuba; 
South America. 

Pfneia ou Gu.; J. B. Smith, Catal. Noct., p. 252, 1893; Morrison, 
Proc. Bost. Soo. N. H., xvii, p. 219=P. fratella Grote, Bull. Buffalo 
Soc. N. H., xi, p. 161. Plate xcviii, figures 7, H. 

Fore wings lustrous yellowish brown, spe(^ked and variegated with 
darker brown, and with a subapical patch of dark brown ; faint 
oblique cross^bands of gray; silvery spot bilobed, bordered exter- 
nally with dark brown. Under wings shining yellowish or golden 
brown with a distal band of dark brown and a whitish margin. 
Under side of wings yellowish brown, faintly banded with darker ; 
body tawny brown. An elegantly colored species. Expanse 32-40®®. 

The larva is iindescril>ed; food -plants are not known. f 

Range, New England to Oregon, California, Texas, Florida, etc. 

Great Oeonietrid Moth, {Syttchlora detiticulaia Walk. 
varia Packard). 

Mr. H. G. Dyar thinks that our two specimens are probably this 
species, but they are too much injured for positive identification. 
The body and wings are bright, light green, the fore-wings crossed 
by two irregular, narrow, faint whitish lines. Taken in summer. 
T. G. Gosling. T^arva eats leaves and flowem of various weeds. 


^ For full desoiiptlcms at all stagsa, see H. G. Byar, Proc. U. B. Nat Mus., 
xxiii, pp. 27(k-6, 1901. t See Addenda. 
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Oypioehroa »iteUata {Qn,)^: Phihnme alboBtgnata Pack,; Jonew.*^ 
Plate xcviii, figure 9. 

Both pairs of nings elaborately variegated and mottled with dark 
brown and pale buff or brownish yellow; costal margin of fore wings 
with alternate irregular spots of the two colors ; an indistinct band 
of the lighter color ; a narrow, distal, marginal line of alternating 
blackish brown and white spots ; body colored like the wings. 
Expanse 10"**", or l.as inches. The larva, which feeds on Piarntw 
acuhata (t. I>yar), in Florida, is green mottled with irregular lines 
and spots of darker yellowish green and specked with blackish. 

Meloti-moik; Melon^toorm, {iJinphana hyaUttata L ^Maryaronia 
hyallnixUi ^ Eiidiopth hyalinata in 6edde8,)f Figure 136 . 

This moth is a beautiful insect, with shining white wings, bor- 
dered with black ; the abdomen is tufted at tip with buff, edged 
with black and white. The young lar\a' eat the leaves of melons, 
squashes, and cucumbers; older ones burrow in the stalks and fruity 


187 



Figure 186 — Melon*iuoth ; u, imago, nat. stee; larva. Figure 187.— •Cuctun- 
ber-moth ; Pickle-wurm {Dinphana niUdallti) ; or, imago, nat. size ; 6, larva 
and its burrow in a young oucamber. Both from Webster’s International 
Diotlonary ; after Saunders. 

Mature larvae are translucent yellowish green, with scattered bail's; 
length, 80®"*. It is often very injurious in the sootbern United 
States. Recorded by Jones in 1676 as abundant. Oct., L. Mowbmy. 

Pithh-ioorm or Ouenmher-moth {Diaphana nitidalis’s^Marga^ 
TonliX^ or EudioptUy nitidalk (Cratn.), fig. 137, whose larva bores in 

* Mr. H. Q. Byar has given me the following synonymy: Oypwhroa »UeUaia 
Gii.)sshaWitofa Gn.; Dyar, Psyche, ix, p. 69, IWO (lUe history) 
Walk.ssMf^etwwe atboBignafa Pack,; Jones, 1876. 

f Mr. H. 0. Dyar gives me the following additional names for this speoies : 
Motys bidemaUt Hnbn.; Jones ; marginalia Stoll.; hyuUnatalU Guen. 
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young or half-grown cucumbers, often doing much damage, is also 
said to occur here, but we did not obtain specimenn. The larvas also 
bore in melons and squashes, like those of the preceding species. 

Sioeef-poUito Fire-teorm. {^ITymenia faHcialis.) Figures 188, 189. 

According lo the notes of Miss Victoria Hayward the Sweet 
Potato vines in midsummer are often very badly damaged by the 
green larvae of a small pyralid moth called the firoworm.” It eats 
out the parenchyma, quickly reducing the leaf to a skeleton. 

Some of these larva) which were mailed to me by her at Bermuda, 
August Hth, had become pupa? when they reached me, August i Jih ; 
on the 13th the imago emerged from one of them. Thus the dura- 
tion of the pupa stage may he as short as jour or five days. 





Fimire 188.— Sweet-poUtoFireworm Moth; leaf m skeletonized by the larva? ; 
6, r, pupm ; d, mpth, xXH Figure 180.— The eaine; o, moth; 6, c, 
pnp», Phot by A. H V , 1902, from life 


This small moth is rather prettily marked. The ground-color of 
the body and wings above is coppery -brown, with white markings ; 
front of head and a ring behind the eyes white ; abdomen crossed 
by five or six bars of white, the two anterior wider ; under side 
buff, with three rows of black spots, lioth pairs of wings are 
crossed by a nearly median bar of white, which, when the wings are 
folded, runs directly across in a straight line, coincident with the 
basal white bar of the abdomen, but does not quite reach the costal 
margine of the fore wings, ending in a point, with a subtermiual, 
angular, hook-like projection, directed backward ; midway between 
this white bar and the apex of the wing is a white transverse spot, 
bordered with black, and reacliing the edge of the wing, with a few 
Specks of white at its inner end, and a blackisli patch beyond it ; 
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terminal fringe with alternate patohee of black and white, mostly 
white on the bind wings, and with a narrow basal band of white, 
edged on both si^es with a black line. Legs buff ; the anterior pair 
with narrow bands of black ; antennie brown. Length of moth, 
with folded wings, t0®“ ; of papa, 9®“. Determined by Mr. Dyar. 

tSj/nf/aiaia JtoreSa Cr. 

This small, conspicuously colored, pyralid moth has been identi- 
fied by Mr. H. 6. Dyar, from a small lot of raotlis received in the 
summer of 190J, from Mr. T, O. Gosling. Its front wings are par- 
plish brown, crossed by three large, conspicuous, golden-yellow spots; 
under wings darker brown, with a subbassl patch and a subterminal 
ovate spot of orange-yellow or deep golden yellow. It is also known 
from Key West. St. George’s, Oct., L. Mowbray. 

Grass Moth. {Nomophila noctutUa Walker); K. B. Felt, Canad. 
Ent, May, vol. xxv, p. 193, figs, (life history).* 


The larva of this common gray pyralid feeds on clover and various 
grasses, and is often very injurious. Widely diffused in United 

<1 148 a 



Figure 141.— Fig-moth (Rpheetxa eaMriteUa)\ enlarged 8; A, Imago; B, Iwva 
Figure Its.'— Grain or Wolf-moth (nnea graNeita) ; a, imago, enlarged ; 
a', the same, net. aiae ; 6, larva, net. rise and entailed ; «, pupa, net. rise 
and enlarged; d, infested grrin. After Poefcard. 14l from Webeter>e 
International IBotionary ; after Chittenden. 

States and Canada. Jones recorded H as common in 1878 ; it was 
also in Geddes’ list. We took it in April, 1901. It wM taken by 
Miss Hayward, Aug., 1902, at lights. 

* Mr. Dyar gWee me the following aynonyme ! kphridaUt Hnb. ; Miemetati* 
Wallc.; Mvcialit Maaaeu. 
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Jiee-moth; Wa^-moih, {Oalleria mellonellaz=: O. cereana,) 

Figure 140. 

Common and very injnriouH to the honey hoes, its larva destroy- 
ing both honey and comb. 

Abundant both in Europe aiul North Amerioa, 

liaism-moth. [Epheelia cahiritella Zell.) Figure 141. 


The larva of this widely diffusoil moth feeds on dried iigs, jjrunes, 
raisins, dry currants, nuts, chocolate, meal, and various other dried 



140, — Bee-inuth (Oa/liTtVf mellotieUa)\ larva. Figure 140. — Angou- 
moia (Iraiii-nioth {Stlotroga cert*atetta), >*1^^ Both from Webstor’a Tnter- 
riatioiml Dictionary. Figure 145fi — Com infcMtcd by S. vet'eahtht ; after 
Riley, 

food-stuffs. The color of tluMUoth is gray, with whitish inarkings 
on the fore wdugs; expanse I*! to 20*”*". 


144 





Flgura 14d.--~A(eat-motll {Plodia inferp^metefta) ; a, imago ; h, larva ; both 
enlarged S^igiU’e 144.— Flour-inoth (F}pf^§fta KuchniHla F*ell.), 

6, larva, x ; from Webster's Inteniational Dictionary; after Obiitenden 

Meal-motfts ; Eiour^moths ; Orain-mothB. {PymliB fttrinalis. 
Jinea granella^ fig, Hii* Plodia interpunctella^ fig, 143. Ephea* 
tia Kaehnlella^ fig/ 144* AngonmoxB Qrain-moth or Fly- 
xioe€x)U^i=z8itotroga^ or Helechia^ cereakttay fig, 145,) 

All theae email motbe^ and apparently others related to them, 
seem to be common, as in most other warm countries. They all feed 
on stored cereals of various kinds, including flour, meal, bran, stored 
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and ahip-brcad, and often do great damage to etorea of pro* 
yiaions in forts, ships, and warehouses, as well as in flour-mills. 

Pfodla interpunctella has the wings light, dull gray, the distal 
part of tlie fore wings brownish red or coppery. 


Common VlotJm-moth. ( TXnea fiavifrontelia Pack, or peflionelfa L.) 

Fiouav 146. 


Very abundant and destructive in houses. The larva lives in a 
portable tube usually made of wool fibres. 


147 



Figure 146 .— Clothes-moth(!nn<fo>fffi?yroafrl/u); a, imago; ft, lam; r, porta- 
ble ease. Figure 147 .— Tapestry -moth (HHneola after Riley. 

First from Webster’s International Dictionary. 


Tapeniry-moih ; Webbing-rnotK {THnea^ot TimoUt^hMlkUa.) 

Fiavaa 147. 

TiOss common than the last, but capable of doing great damage to 
woolens, furs, and feathers. Its larva does not make a portable tube. 



Figure 147<i.— Tapestry-moth (T. ioip€tMBlki)\ after HIley. Figure 448,— 
Portion of leaf of Bweet-potato, showing mines of leaf -miner; xl}^; 
phot. A. H. V. 

but lives in a silken web on tlie substance that it is destroying. It 
is partial to furs and feathers, but cats also woolen and hair goods. 
The moth has uniform, pale ochreous yellow fore wings. 
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Tapesir%j-moth ; Tuhe-Awelling Clothes*moth, ( Trichophayaj or 
Tinea, tapetuUa L.) Figure 147o. 

This (lostruotive moth doubtless also occurs, but we did not obtain 
It. Its tube is not a portable case, but rather a long, crooked tunnel 
or gallery. The moth has the basal half of the fore wings black ; 
the distal half white. 

Leaf-miner of Siceef Potato. {fBedellia minor Busok, t. Busck.) 
Figure 148. 

A minute tineid, about 8"**” long, plain silvery, with the tips of 
the wings curved upward and fringed with long scales, whose larva 
mines in the leaves of sweet potato, causing irregular, blister-like, 
yellowish spots, in diameter. Imago emerged Aug. 20, from 

leaves mailed from Bermuda by Miss Victoria Hayward. Mr. Busek, 
who h:is examined it , identities it doubtfully as the above species, 
described from Florida, on morning gloiy. 

Several other undetermined tineids were sent by Miss Hayward. 

Geieehia boaquella Chamb., Bull. U. S. GeoL and Geog. Survey, 
iv, p. H7. VVals., Tr. Am. Ent. Soc., x, p. 178. 

This small tineid sent by Mr. liOuis Mowbray in October, is 
grayish black and silvery white ; on the wings the silvery white 
covers a basal patch, the posterior margin, and two small costal spots; 
legs banded with the two colors. Length, Identified by Mr. 

Busck. 

Oraes Web-toorm. ( Crambus laqueatellas Clem. ?) 

Mr, H. G. Dyar has identified one specimen, in poor condition, 
taken in summer by Mr. T. G. Gosling, as probably this species, but 
it may be some other closely related species, for it is too imperfect 
for ac4$urate determination. 

The following Lepidoptera, collected in Bermuda in April by the 
Challeuger Expedition, were recorded by A. 6. Butler, Ann. Mag. 
Nat. Hist. (5), xiii, p* 188-188, 1H84 : 

Zeucania antiea Walker, Catal. Ex. Lepid., ix, p. 100, 1856.* 

* According to Walker its colon an as follows lliorax with several brown 
bands ; abdomen very pale fawn color ; fore wings with costa and interior bor- 
der speckled with black, with eome brown dote in tbe disk, with the usual 
exterior band of black dots, more numerous than usual ; fore part of exterior 
border brownish ; hind wings whitish, with black marginal dots. Length of 

bodyi .5 kioh ; of wings, 1 inch. West coast of Amerios.*’ South American. 
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Japhygma macro Garage ;s=X. estigua (H«b.). See p. 778. 

Perigea eubaurea Guen^ ; a W. Indian nootitid.* 

Plueia ou Guen£*e, Noct., ii, p. 98, 1868. Florida, etc. (See p. 77.5.) 

Bemigia marcida Gaen4e, iii, p. 317=JS. repanda. (See p. 774.) 

Thermeeia monHraiura Walker, Cat. Lep., xv, p. 1584, 183h.t 

Margaronia Jairueatis Walker, op. cit., xviii, p. 624, 1869= £r/y- 
phodee jairmalU Hampson, Proc. ZoOl. Soc. london, 1806, p. 743. 
S. America (t. Dyar in letter). 

Stenopteryx hybridalie (Habner), Pyral., p. 20, pi. xvii, dg. 1 1 4, 
(as Pyrali»)rsiNi»n 0 jihila noctuella, (t. Dyar.) (See p. 778.) 

C/meroeampa Urea (Drury), Dl. Exot. Eiit., i, p. 56, pi. 28, fig. 3. 

Junonia eamia Hfibner. See above, p. 762. 

Probably most of these are introduced species. 

G. Geddes’ list (Entomol. Soc. Ontario, 26th Ann. Rep., p. 2.5, 
1894, collected Jannsry to May) adds the following to Jones’ list : 

Botye adipahidee Grote and Rob., Des. Amer. Lop., p. 28, fig. l o 
zsPyraueta orpkUalie Walk. (t. Dyar). U. States ; common. 

Ptueia, sp., imago feeding on flowers of wild mnstard (Sinopie 
nigra). PerhapB= Plueia ou Guen6e. 

g. — Triehoptera. (Caddis-flies.) 

Insects of this group are not common in Bermuda, but Dr. II. 
Hagen identified one North American species {BaUeeue maculipennie} 
from the collection of J.*M. Jones, 1676. 

h. — NeuropUra. (Ant-lions ; Lace-wings.) 

Loee-wing Fly; Ooldm-winged Fly\ BrighHr4,ye». {Chryeopa 
nffilabrie Bunn.) 

Fioomb 149. 

This I^iCe-wing Ply was received from Mr. Louis Mowbray early 
in November. The body is light green with a narrow pale yellow 
dorsal line on the abdomen and a pate lilac streak on the thorax ; 

* This moth is fsrmginons, with Ou thoiax blaektsh and the abdomen gray- 
ish; fore wings with three yellowish fascia, and speckled with yellow. Antilles 
and Brasil ; not yet known from the United Btatee. 

f r. moiutmtHni. Acoording to Walker its bbanwtsn are aa follows Wings 
of $ slightly speckled with black ; ohUqus line straight, Mack, diffnse, extend- 
ing from the length of inner honker of hind wings to tip of fore wii^ ; 
middle line Uaek, undulating; snbmarginal line indieated blaek points; fore 
wings with the interior line black, nndnlattng, a Mack Obliqne streak extending 
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b€»ad in front of eye» and mouth-parts red; upper side of bead and 
bases of antennas greenish yellow ; eyes brown ; palpi dusky ; legs 

Figure 149. ^Laoe- wing Fly {Chruaopa)^ net, size, with it« eggs mounted on 
silken stalks; r, lanra: Atneriean species. From Webster’s International 
Dictionary. In a cut not distinguishable from the Bermuda species. 

pale green; wings hyaline, strongly iridescent, the principal veins 
yellow, the cross-veins light green. Length, 10"”'; to tip of folded 
wings, 15’®”'. 

The larva of a species of this useful genus, was obser^^ed by us, 
feeding on plant-lice. It may be r%{ftlahris but was not identified. 

Afitdion. {Myrmeleon^ sp.) 

Fkivres 150, 1.51. 

An Ant-lion was recorded as in the collection of J. M. Jones, 1870, 

151 




Figure 150.-**Ainerioain Ant-lion {MyrmBHon\ nat, size, with ita lArva and pit- 
fall. From Webstar’a International Dictionary. Figure 151.-^Larva of 
Bermuda Ant Lion ; a, doreal ; 5, ventral view ; x 9. Fhot. from nature, 
by A. H. V. * 

b 

but the species has not yet been determined. The figures on cut 
150 are from a New Bngland species, for generic characters only. 

from the costa to the oblique line ; round spot black, potnt-llke ; reuiform spot 
large, unusual in form, broader than long, edged with black. Length of body 
.54 inch; of wings, 1.58. St, Dotniugo. Not North Ameriosn. According to 
Mr. H. G« Dyar (in letter) the genus is a broad-winged uootuid near AnHcar$ia, 
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LarviP of a apooieB apparently of thiB genus were sent to me by 
Mr, T, G. Gosling, in 1001, Its body is dark tawny brown, thickly 
covered with short, stiff, black hairs above and below ; they form 
transverse rows on each segment of the abdomen, but there are also 
clusters of somewhat longer ones, about five clusters on each seg- 
ment, forming a median, two dorsal, and two lateral rows ; those in 
the lateral row distinctl;^ longer, but hairs are scattered between the 
groups, and also on the thorax, head, jaws, and legs, above and 
below ; jaws orange-brown, lighter than body, but darkened at tip. 

Length of largest, about 6“®. Se^J^gure 151. 


i. — Ooleoptera, (Beetles ; Jjf ee vils.) 

The earliest writers mentioned only one beetle ; this when crushed 
was said to give out a fragrant odor.* It was doubtless a native 
species, but I do not know that it has been identified in modern 
times. Possibly it was the common ** Hard-back,’’ 

In spring, when we were in Bermuda, comparatively few beetles 
were active. Very few could be found on flowers. Several were 
found under stones and rubbish. No doubt many fnore additions to 
the list could be made in summer. A number of our beetles, which 
are still undetermined, cannot be included. 

Corn-weeril; Grain WeemL {Sltophilua grnnarim (L.)=: Ca/andra 
granaria of most writers.) Figure 152. 

As early as 1622 this small Buropean weevil was mentioned as 
very destructive to corn, especially after it was stored, but it bad 
undoubtedly been introduced from England by the ships, in stores 
of grain or meal, a few years earlier. In the early laws it is often 
mentioned from 1622 to 1650. Governor Butler relates that in con- 
sequence of certain lazy and indolent persons neglecting to husk 
their corn, in order to indulge in dissipation on the arrival of the 
magazine ship, it^was discovered that their corn was much less dam- 
aged by the weevijs than that which bad been carefully husked and 
stored by the more industrious people (1622). This weevil is sup- 
posed to have been the Etiropean Grain Weevil, which infests wheat, 
lour, meal, corn, etc., in nearly all oountries. It still attacks the 

♦Straohy says: kind of Mtlmihay or black beetle there was, which 

bruised, gave a savour like many sweet and strong gums punned together.” 
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corn in Bermuda. It is nearly uniformly blaokiBb, while the Rice 
Weevil has four reddish spots on the elytra. 

Rioe-u>€ehil {Hitophilua^ or (lalandra.aryzcB.) Figure 153. This 
also destroys corn and grain, etc., as well as rice. It is now common 
and may also have been present in the early years. 



F4(npe 153.— Oram Weevil (Sftophtlus gtananun^ natural size and enlarged; 
e, larva , 5, pupa, much enlarged Figure 153. — Kico Weevil (Cafandra 
onyzcf)^ much enlarged. Figure 154.— Onion Weevil {Kpwtvrus imhricatun)^ 
XU 2 . two from Webeter’s InternaUunal Dictionary Figuie 159. — 

Pea Weevil (Bf*uchu8 piaorum)^ natural hizo and enlarged, after Riley. 

Imbricated Snout-beetk ; Onion Weed!, {^Epka^rm imbrlcatm,) 

Fiouii® 154. 

This weevil, which is not only destructive to onions but also lo 
cabbages and various other crops, appears to bo common, though 
we took only a single specimen. It attacks the bulb of the onion. 
In Miss Victoria Hayward’s MSS. notes there is an account of a 

Cabbage-beetle ” which may be this species. It is found through- 
out the middle and southern ITnited States; New York to Texas. 

A similar weevil, sent by mail in August hy Miss Hayward, is 
bronsy or pearl-gray, closely covered with minute scales which 
reflect iridescent colors, the most prominent colors being pearly 
green, golden yellow, and pale blue, according to the light. The 
elytra are covered with close punctate sulci, but have no dark bauds. 
Length, Plate xcviii; figure 10. 

Another weevil, of the genus Lepyrue^ was recorded by Jones, 
1876. We also collected several other undetermined species, one of 

\ Mr. E. A. Schwatx, who has examined the specimen, states that it belongs 
to the genus Diaprepee rwy near D. fawUiarU OUv., of the family Otiorhyn- 
ohito. 

Taairs. Ooirir. Aoad., Vat. 


50 
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which is a small, black, tabcrculate species of the genas AnaAmus 
(t. Schwarz). Fig. 155a, * 

Coffee-bean WeenU^ {Armooeme fasciculatus DeG.) Figore 150. 

This is a small thick-set beetle, with a vertical head and strong 
jaws; head orange-brown ; protborax orange-brown in front, with a 



Figure 155.-~-Two Bermuda Ooleoptera ; a» Beetle (Chf^goboikHi imprenm Fabr ); 
Weevil, Figure 155(Y.-~SmaU Black Ourcutio (4ncAo»mi*, ep.) ; 

X 0 Phot from uatma by A. H T. 

blackish patches posteriorly; elytra varied with dark brown, grayish 
and ochreous, each with 6 whitish lines, interrupted by dark brown 


Figure 155.<~Ooffee-b«aTi Weevil; a, imsgo; 6, pupa; c, larva; x3. Phot, 
from Bermuda specimens by A. H. V, Figure 150. -Oow-pea Weevil 
{Bru^hwt ChinfnMB)\ a, imago; 6, larva; x8. From Webster’s Interna- 
tional Dictionary; after Obittenden. 

spots; two larger whitish spots on the basal end, one lateral and one 
at the inner basal margin, ao that H forma with ita mate a single 
median spot; under aide brownish yellow; legs yellow, with narrow 

• IWiy 6«aortb«d by Ohittmden, Bull. U. S. Nat. Ifna., new aeries, Ko. 8, p. 
86, fignie 8, 1897. Reootded from Bermuda by Dahl, Planktcn Eap., i, part 1, 
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dark bauds at joints. Found by us in a dry calabash. The body 
exceeds the elytra, the latter are strongly sulcate, and each has two 
low subbasal bosses. 

It infests not only the coffee-bean, but also cocoa-beans; mace, etc. 

It opcurs in the southern United States, West Indies, Central and 
South America, Liberia, etc. 

TeneMonide/ Mml*heetUH ; Meahworuu^ etc. 

ITiis group is represented by the universally diffused Meal-worm 
{Ttt^hrio molitor)^ fig. 167, and by several other species, among 
which are Phaleria teetacea Say, found under decaying rubbish on 
the sea-shore, and lilapHinus mHaUkms (Fab.) Lee., found in similar 
placies, but less common. The latter is ovate, shining bronxy black, 
with rows of punctate dots on the elytra; prothorax minutely punc- 
tate ; anteurue slightly elavate. Length, 5“”‘. 

A species of Opatrmus and Diaper in affinin also occur com- 
monly, according to Jones. Heilprin reciords Opatrinus anthra- 
ciuuSy on the authority of Dr. Horn. 


158 



Figure 158.— Flour-beetle* {Triholivm confnsum); ci, imago, k 9; 6, larva, 

r, pupa, x7; <1, abdominal tubercle, much enlarged ;e, autenna Rusty 
Flour-beetle (T. /emiUtaeww), antenna, much enlarged; after Chittenden. 
161.— Flour-beetle (^Vwzwtts SuHnamennis) ; e, imago; d, larva, k 12; 161, 
from Webster’s International Piotionary ; after Chittenden. 

flour JBeetie. {Tribolhwi co^^fvsum Duv.) Figure 168. 

Several small beetles occur here in imported flour and meal. One 
seems to bo this species, which is often very injurious to flour and 
other prepared cereal foods in the United States, often doing much 
damage. The beetle is brown; 3 to 4*”"' long, with the body flat- 
tened, and the sides of the bead angular, outside the eyes. 
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Rust-colored Flour-beetle. (TViftofr'wwi ferrugineum Fabr.) Figure 
168,/ 

Mr. Geo. A. Bishop reports the occurrence of this species, also, in 
stored corn and beans. It also feeds upon inoal, flour, and rice. It 
closely resembles 7! confiisutn^ in size and color, but has ^ more 
olavate antennte, the club 3-joiiited, and a narrower head, the sides 
not projecting beyond the eyes. 

iSilvatius Surinauiensis (fig. 161) is reported to occur, but wo did 
not secure specimens for study. It is a slender, flattened, chocolate- 
brown Flour-beetle, only aliout 2.5"’”' in length, of the family 
Cucujidie. The sides of the prothorax are serrated. 

UrttchidcB. This family is well represented by the Btan-wvevH 
(liruchus ohtectus S., fig. 1686); )Fea^teeevil (JBruchus pisorum L.ss 
JB. pisi L., figs. 160, 1600 ), which are common and were probably 
early introductions from Europe in the magazine ships. 


Vow-pea Weevil. (Bruchns Chinensie h.) Figure 100. 


This small beetle is reported by Mr. Geo. A. Bishop as occurring 
in Bermuda. It is common in the middle and southeni United 
States, and most warm countries. 

It infests not only cow-peas, but various other kinds of peas and 
beans, often becoming very injurious, utterly destroying large 
quantities. 

150(1 1586 



Figure 169«.— Pea-weevil (B. pisorum ) ; a, beetle, side view, much enlarged ; 6, 
pea from which it emerged, net. size ; e, d, larvfe, enlarged ; after Biley. 
Figure 1586.— Bean-weevil (Sruckus ohteetuB)\ a, imago, much enlarged ; 6, 
infected bean ; after Riley. 


Chrysomelids; Leaf -beetles ; FUo^beMes; Pofof o-6eef/ee, etc. 

A f6W undetermined species of ibis family were observed, and 
doubtless many more occur. Among them, acoording to the state- 
ments of the farmers, is perhaps the striped Melon or Squash Beetle 
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{Diabrotim vUtata). We were also told that the potatoes are often 
injured by a leaf-beetle/ bnt could not obtain authentic specimens 
of it* According to the notes of Miss Ilayward, an insect^ aj»par- 
ently of this family, proves very destructive to the foliage of the 
arrow-root some seasons, sometimes destroying whole fields of it. 

Grape-nine Flea-beetle. {Graptodera chulybea (Illig.). Figure 
10 ' 2 . 

Of the Flea-beetles, the only one identified in our collection is the 
steel-blue Grape-vine Flea-beetle (Tlalttca (or Graptodera) chalybea 
IHig). fig. 159, which feeds on the leaves of the grapevine and 
woodbine, but Mr. Bishop reports other species. 

m 



Figure 157.— Meal worm (Tenehrio molffor); 6, imago; a, it» larva, nat. size. 
From Webster’^s International Dictlounrv, after Chittenden. Figure 163. — 
Grape-vine Flea-beetle ; a, imago, enlarged; 5, larva, x 4 ; r, earth-ooated 
pupa-case from the ground ; d, part uf a leof, as eaten by the larvae ; after 
Kiley. 

Strafeberry Flea-beetle. (I/aUira iynlla Illig.) Figure 163 . 

According to the notes furnished by Mr. Geo. A. Bishop, this 
species is injurious to the strawberry and other plants in Bermuda. 
It varies in color from bright golden tints to brown and dull green. 

In the United States the beetle feeds on the young leaves of 
grapes, woodbine, kalmia, young peach leaves, etc. The larva feeds 
on evening primrose*, and on young leaves and the buds of grape- 
vines. 

Tobacco Flea-beetle. (Fpitrine parcula (Fab.) Figures 104, 1040. 

This small species is mentioned in the notes of Mr. Geo. A. Bishop 
as injurious to tobacco. In the Unite<l States it often does much 
damage to tobacco. It feeds also, as imago, on egg-plant, tomato, 
Jamestown-weed (Datura)^ and nightshades. 
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This beetle is minnte; length about or about ^ inch; oolor 

light brown with a darker brown band across the elytra. The larva 
is slender, white, with a yellow head and brown jaws; length .S-S""”. 
It feeds on the roots of Jainestown*weed and other allied plants, and 
sontetimes attacks common potatoes, causing them to have a rough 
or pimply surface. The pupa is formed just under the earth about 
the roots of the plants on which the larvtv feed. 
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Figure 108.— Strawberry Flea-beetle (HatUea iffatta), a, imago, x4i^; b, eggs, 
nat. size ; c, larva , <1, eegment of larva, much enlarged , e, larva, doreal 
view, enlarged , /, pajia, x 4. Figure 104. — Tobacco Flea beetle (Epitrtx 
parmla ) ; a, imago, x 10 ; 6, larva, x 8 j e, head of larva ; d, posterior leg , 
f, anal eegment, /, pupa Figure 104a.— The same; imago, more enlarged; 
after Chittenden 

Cerambycids ^ Long-homed Beetles; Capricorn Beetles; Long- 
homed Wood-horers ; Girders, etc. 

Several undetermined species were obtained. The most interest- 
ing is a plain yellowish brown or ohestnut-ooloyid species, with a 
long, rather slender, cylindrical body, 12-18"“ long. It resembles 
an American species of twig-pruuers (Elaphiden). 

8carabmids ; LamsUicom Beetles; Tumble-dungs; Dung-beetles ; 
Chafers ; May-bugs, etc. 

Several undeternlined species of this family were obtained. The 
most common of the larger fonns is the “ Hard-baok,” which was 
perhaps an indigenous species. See p. 784. 

Sard-back. (Ligyrus gibhosus l>ej.!!s£. Juvsnous (Oliv.) Burm.) 
Figure 108a. 

J. M. Jones, 1870, states that this is the “moat common beetle on 
the islands.” It was also recorded by Heilpm (Benn. Is., p. 92) as 
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identified by Dr. Horn. Specimens have been received by me from 
several correspondents* Common in the southern United States. 

It is said to be very injurious to sweet potatoes by tunnelling >>oth 
in the stalks and tubers. It also attacks various other crops, such 
as the Irish potato, carrots, celery, beets, com, sunflower, etc., by 
boring in the roots. The larva foods both on manure and on the 
roots of grasses and other plants.* The color of the mature beetle 
is dark chestnut, chocolate-brown or black ; i)aler when recently 
emerged. The prothorax is thickly, finely punctate, and the elytra 
have coarsely punctate grooves, unequal in size. It comes freely to 
lights and flies very erratically. Length 
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Figure 105.— Hard-back, from a photograph, by A. H. V. Figures 

165«, 1656. — Sagar-ootie Borer, Com Borer (Ltgyt'us ruyioeps), net size 
and enlarged. Figure 166.— fur and larva, enlarged. Figure 
lOfia.— BtfMtd-beetle {Sttodrepa paniren); «, imago, x4; 6, larva, x8. 
Figure 167.— -CigPUeite Beetle {Ltnntodei mu «i?mcor«e); x 64 ; o, dorsal ; 6, 
profile view. Frond Webster’s International Dictionary ; after Chittenden ; 
160 after Packard’s Guide. 

A closely allied, very injurious species (Z. rufjficeps)^ ^gfi. 165a, 
165d, tunnels in the base of the sugar-cane stalks in the West Indies, 
and will, perhaps, be found here in corn, which it often attacks 
in the same manner. 

jBixrd-^JBack, {Liffyrus tumufosus Harm.) Figure 165. 

This species was recorded in 1H80 by Professor Ueilpvin, on the 
authority of Dr. G. H. Horn, (Bermuda Islands, p, 02.) 

* L. Mowbray, who sent the adult larva in Deoetuber, says that it damages 
amwrooi and potatoes. 
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The apeoimen figared (fig. 165) has a dall brownish blaok snrfaoe ; 
olypeus broadly rounded and not bidentate in front ; head scarcely 
sculptured ; tibise of fore legs with three short, not very stout, 
denticles and a spur; prothorax not very convex. Another speci- 
men, probably the male, has a black aud very glossy surface, 'with 
the same sculpture ; olypeus bidentate in front ; head rougher; fore 
legs stouter, with broader tibite, bearing 3 strong denticles and a 
sharp spur. October, L. Mowbray. Identified by Mr. Schwarz. 

This species seems to have nearly the same habits as X. gibbotus, 
from which it is not distinguished by the inhabitants. 

JPxtmmodiua, sp., t. Schwarz. 

A small black scarabteid occurs, resembling the ** Hard-back ” in 
form, and with the anterior tibiss fiat and three-toothed. Elytra 
strongly sulcate ; prothorax strongly convex, slightly glossy, very 
minutely punctate, I^ength 4“". Oct., L. Mowbray. 

Jhinff-beetUa, {Aphodiut, etc.) , 

Several species of these beetles occur; among them, Aphodtua 
rurieola Melsh. and A. fimatwiua (L.) lllig. The latter is a small 
beetle, easily recognized by its bright red elytra and black bead and 
thorax. It is also veiy common in New England in early spring. 

Jlide-beetlea ; Skin-bteUea. {Troa aeaberli. and 2*. swfierosus Fab.) 

Plate xcix; figures 11, 12. 

Both of these are recorded by 3. M. Jones, 1876, They feed on 
dead animal substances of various kinds, ituSu^g hides, and are 
widely distributed in North America. The brownish blaok 

with clearly black ribs and tnberoles ; length 7*'* ; the second is dull 
dark brown, with black tubercles, and brownish yellow specks; 
length 16®“. * 

PHnida. Spider-beetha. {Ptimuafar L.) Figure 166. The larva 
of this small beetle is often destructive to dried animal substances, 
such as furs and skins, woolens, muieum specimens, books, etc. ; it 
sometimes feeds, also, on flour, cotton seed, red pepper, etc. It is 
widely diffused in most countries. The color of the bMtIe is reddish 
brown ; the elytra are crossed by four white bars ; the long legs 
and antennn give it a spider-like appearance. An allied plain brown 
species {P, brunnm$), having nearly the skme habits, is idso likely 
to occur, but was not seen by ns. 
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Cigari^d^eeth; Tobaeeo-beeile, (Laeioderma eerriconte,) Figure 167. 

This flmatl Ptiuid beetle Hometimes oocurs in tobacco storeB^ but 
may not be fully naturalieed here. In the United States and other 
countries it often does great damage to cigars and to tobacco in all 
other forms in warehouses. It also sometimes feeds on dried fish, figs, 
rice, yeast-cakeS) ginger, rhubarb root, red pepper, ergot, herbarium 
specimens, silk fabrics, etc. 

Drugstore Beetle; Bread-beetle, (iiieodrepa pauieeaL,) Figure 1 06a. 

This little beetle is nearly cylindrical and about 2.5®" lotig, plain 
light brown in color, and with striated elytra. Its larva is a great 
pest in most countries, for it destroys all sorts of drugs of vegetable 
and animal origin, as well as dried bread, ship biscuit, flour, meal, 
beans, |>cas, coffee, chocolate, nuts, and all sorts of seeds. It is 
partial to dog>broad. Among drugs and condiments, it is very fond 
of red pepper, black pepper, ginger, rhubarb, orris root, wormwood, 
anise, etc.; nor does it objei^t to aconite, belladonna, and cantharides. 
The larva has powerful jaws wdth which it can gnaw tunnels through 
the h^est dried roots, cloth, leather, etc. It is said that it some* 
timifl^ven penetrates tinfoil and sheet lead, if in its way. 


Cleridm, This family is represented by at least the Reddegged 
Bacon- or Ham beetle (Necrobia rnfipte DeGeer), fig. 108, whose 
larva often does great damage to hams and bacon. It also feeds 
on various other dry animal products, T'he beetle is dull blujsli, 
with red logs; the larva is whitish, mottled with gray. It is found 


in nearly all warn^countr^es. 


Lampyride; Fite-fliee; Fire-beeiUe; Lightning-huge; Glow-noorme, 


Although no representatives of this family were in our collections, 
it seems desirable to call attention to the efforts that have been 
made to introduce at least one species, whether successfully or not 
we do not know. It probably would not have appeared so early in 
the spring as the period of our visits. 


AmtrUum Ftreifly or Lightning-bug, (t Hioturie JPenneghanica 
(DeO.) Leo.) Figures 169, 170. 

Mr, J, M. Jones (Visitor’s Guide, 1876) states that Gov. Lefroy 
had recently introduced the American Fire-fly, presumably Bhoti- 
ftm pyraUe (L.), or JP. JPenn^vanica (figs, 109, 170), but be did not 
knew whether it had then become naturalked. 
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One of the more oommon Amerioan epeoieti {P. pyraiU)^ Fig. 
ia blackish-brown with a narrow^ palo yellowish line along each 
margin of the elytra ; the thorax has a yellow margin, and a reddish 
spot in the middle, centered with a black spot It is about half an 
inch long, The larvw ‘'are also luminous in this and some other 
species, and in that state they resemble the true Glow-worms. 

Larger Pire-heHlt . — Mr. Hurdis (Rough Notes, p. 329) records 
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Figure 109.— Flrs-fly {FhoiiiMtM pynxHi)\ <?, imago, natural size ; o, larva ; /, #», <f, 
head, under aide of segment, and of aame ; b, pupa In its earth-covered 
caae; after Riley. Figure 170. — Fire-dy (PhoiurUt Pennsylvtmien) ; o, 
imago ; b, larva of Photinui | c, Glow-Worm, adult wingless female of 
a foreign species ; after Packard. 

seeing a laige, bright, undetermined fire-fly, Aug. 1 4, 1860. I am 
not aware that it has been subsequently seen or determined. The 
common Amerioan Fire-fly rests on the under side of the leaves of 
low shrubs, or on weeds and grass, in the day time. It would 
undoubtedly be easy to int^duoe several of our southern species.* 

Bupreetide; Shining Wood*borers; PHai^headed JBorera, (Bupreatutf 
etc.) 

a 

The best known example is a North American species (Andyto- 
cheira decora (Fabr.) Bupreetia decora Oliv.) recorded by 

Jones in 1876. 

Chryaohaihria impreaaa (p. 788, fig. 155, a) has been determined 
for me by Mr. S. Henshaw from Mr. T. 6. Gosling’s collection. 

Elatera ; Snapping^beeUea ; Skipping-beeika ; Click-beel^ka ; Wire- 
toor^na. 

This family is represented by several undetermined species. The 
most oommon is a species of Agrlotea. Perhaps it is 4. mancua^ 
whose larva is a Wire-worm destructive to wheat and grass in the 
United Htates. 

♦For descr^itlon* of the N. aiuertciDrsi^^ oflhis^ f»mlly7see^£ec^ 
Byuop^s Uiapyridw, Trans. Amitf. Entom. $oo., lx* pp. 18-79, 1861. 
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Monoerepuiius lividus (Dej,, t. Schware.) Plate xcix ; figure UK 

This Elater, sent by Miss Hayward in October, has the outer poste- 
rior angles of the jirot borax prolonged in a sharp spine ; elytra 
strongly sulcate ; color blackish brown. Length, 12“®. 


Dermestlds; Larder Beetles ; Qurpet Beetles^ etc. 


Among the numerous introduced species injurious to stored pro- 
visions are several booties of the family Dermestidie. Of these we 
can record the following : Larder-beetle {Dermestes lardarius)^ fig. 
171, destructive to all dry animal siibstanees; CVpet-beetlc or Buffalo- 





Figure 171, — Larder-heetle (Permestcs ntr(fam(s\ and larv*a, nut. size. 

Figure 171fi, — Carpet -beetle, with larva auci pupa; after Riley, x li. Figure 
172. — Museum-beetle (>1. ueHMifei) ; a, larva ; pupa; c, imago; x6. All 
from Wobater’H Iiiternatiunal Dictionary . 


bug {Anthreuns scrophidarhp)^ fig. 17 \ a, whose larva is destructive 
to woolens, but the imago is common on flowers in spring; Museum- 
beetle {A. rarim)^ fig. 172, whose larva infests not 

168 



jP'igure 178. --^Tapestry-beetle, xHJaj a, imago;' h, lajrva ; after Ohlttenden. 
Figure 168.— *Ham-beetle {Nrarobia rt^fipes) ; a, imago; x4; b, larva. x6. 
From Webster’s International Dictionary ; after Howard and Marlatt, 
Figure 16«a.— Hard-back (Ligyrun (nbbotms), x I after Chittenden. 


only bird skins and dried insects^ but also all sorts of dried animal 
sttbstancea and some dry vegetable products; Black Carpet-beetle or 
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Tapestiy-beetle (AtUrgenus piceus 01), fig. 173, often deatruotive to 
carpets and rugs. The last named feeds also on all kinds of dried 
animal substances, even including leather, wool, silk bolting cloth, 
feathers, etc., and not infrequently attacks fiour, meal, grain and 
various seeds and dragfil|^ including red pepper. 

Probably Trogodertaa taraah Melsh., another related, common, 
omnivorous beetle also occurs, though we secured no specimens. 
Like the last, it eats all sorts of dried animal substances and occasion- 
ally feeds on meal, grain, corn, peanut cake, oil seeds, etc. 
Histerid^.'^On^t species qf this family was obtained. 

JEptinm ItUeola Ev. (t. Schwara), family JSTitidulidcp^ a small oos- 
motropical species, found also in Florida and Texas, was sent by*L. 
Mowbray. 

Coechtellids ; Ladydfug^; Aphi%*^olm»; SqiiOfh-beetle, 

Larvu) of one species were observed devouring aphids.* 

Dr. Fr. Dahl (Plankton Exped., i, pt. 1, p. 108) also records a 
species of Coceinella. 

Staphylinids / Move->b€etle$^ 

Several species of Bove^beetles were found, but are mostly unde- 
termined. One of the most abundant under dead fishes on the 
shores was a very small black speciea 
The largest is CreophUun viUo^m Kirby, au Americai^ species, 
about ,5 to .75 of an inch long, glossy black, with patches of fine 
gray hairs, a band of which crosses the elytra ; another crosses the 
second and third abdominal segments. 

Dytiscids; Water-beeihB. 

This family is represented by at least one North American* species 
{Thmnmeetee omaticottU Anb6^2T irroraius Melsh., t. Lee., Cat), 
The thorax is fulVous, with two transverse blue lines. Length, 12"**". 
Its aquatic carnivorous larvie deroar the larvss of mosquitoes and 
other insects. Other related species, which are numerous in the 
United States, could easily be introduced and would be very tMfuL 

♦ tt would, doubtless, be very Sssy and Very advantageous to introdinoe many 
additional species of Lady-bugs Imm the 0nited States and West Indies to 
destroy the numerous Aphids and Ssale-lttseots found here. iThis has been done 
in dallfomia, with edmimble results, as in the ease of V^MUa cardinaU$f intro- 
duced from AnstrSlia to destroy iberyn See p« 
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Cardbids ; Qround-heetlss. 

Several species of this group were found under stoncSy^etc.^ but 
they are mostly undetermined. J. M. Jones recorded under Flaiynus^ 
Atichomenvs cincticoUis (Say) Leo. and Agonvm pvnctiforme (Say) 
Leo., both of which are black species, found commonly in the 
eastern United States. 

Mr, Mowbray sent in October a species of Anchomenus which Mr. 
Schwarz thinks may be undescribed. It is long, glossy bluish 
black ; elytra strongly tunicate ; prothorax smooth, shining ; legs 
dark brown ; antennee brown, long and slender. 

Striped i^round-beetle {Agonoderiis lineola (Fab.) Ja^c.) Plate xcix; 
figure 14. 

A small, light rufous-yellow or brownish-yellow beetle with two 
rather wide, blackish dorsal stripes on the elytra, not reaching their 
tips, but extending forward on the hind part of the prothorax ; a 
narrow and loss distinct line of black along the outer margin ; pro- 
thorax with a pair of small, round, black spots. Length, 0’""* 

It is very common here, just as in the United States, 

Cioindelids; Tiger-btetles, 

Cicindelit torfuosa Dej. This North American species, which is 
said by Jones, 1H76, to be very eoininon iii summer, is the only Tiger- 
beetle recorded. 

In addition to the species enumerated above, the following North 
American Coleoptera wore recorded by J, M. Jones, in 1870: 

Ih^istonydms complanatus^"*^ a ground beetle, common and often 
gregarious under stones; Ilymenorus ohscarun^Alkcula obscura 
Say ; rare. The latter is a species of the family VistelHd(ie.\ 

Dr. Fr. Dahl (Plankton E\]>ed , i, pt. I, p, 108, 1892) has recorded 
undetermined ^lecies of Ollbrnsy of the family Pbalaoridse, and 
ExcplUhalmus Lair. The latter is a West Indian genus. 

A more careful search than we were able to make, and especially 
in the summer, would doubtless result in the discovery of scores of 
additdonal species. 

* This WHS also obtained by us, and it was sent in October by hit, Mowbray. 
Surface of body above and below, elytra, and legs, glossy bltiish black ; thorax 
nearly smooth, but with three shallow, broad deprasaions, convergent back- 
ward; sdges acute, thin, slightly upturned ; elytra with uine deep sulci, those 
on ihe dorsal aide wider than the intervals, becoming much narrower, with wider 
ridges pn the sides ; 4ntenm long, dark brown ; posterior femora thickened, 
emoo&. Length, * t Aooordjing to Eiley^ it livea in the nests of ants 
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j, — Hemipiera, (BugH; 8caIe4nseotfl ; Plant-lice; Thrips, etc ) 

The Cicadu Sermudiana (p. 730) was the only insect of this order 
mentioned by the early writers. It is probable, however, that vari- 
ous other less conspicuous native species existed. But as most of 
the known injurious species feed on introduced plants and are com- 
mon North American or £uro|^an species, it is pretty cettain that 
they have been mostly introduced %vith the plants. However, those 
plants that have been introduced only by means of seeds have thus 
often escaped the aphids and scale-insectK that infest them in their 
native countries. A number of species in our collection are still 
undetermined. See Addenda. 

The Bed-bug {Acanthia^ or CimeXy lecftdarius)^ and the various 
species of parasites that infest man and the domestic animals, were 
doubtless introduced from Eurofie by the earliest settlers. 

PentatomidB ; Several members of this family occur, 

but only a few have been determined.^ A green Leaf -bug {Niezura 
viridula (L.), which lives on the leaves of various tre<*8, is light 
green, with the membrane and wings transparent ; three white spots 
on the scutellum ; abdomen keeled ; venter yellowish. It is widely 
distributed in warm countries : West Indies ; South America ; Africa ; 
South Europe ; southern United States ; India ; East Indies, etc. 
See Howard, Ins. Book, pi. xxx, fig. 32, 

It is probably the same as Hfmphigahttf pnxBinm (L.) Dallas, 
Oatal. Hem. Brit. Mas,, i, p. 274, recorded by J. M. Jones, 1876. 
He also recorded another related species, as iZ. oydnuB. 

Cedar-herry Bug, (Banma euchlora St&l.) Plate xcviii; fig. 1. — 
This species was first recorded by J. M. Jones. 

A specimen, taken at 8t. David’s I. in October, was sent to me by 
Miss V. Hayward, with the information that it feeds on cedar bernes 
in autumn, when it becomes common, and that when living it is very 
malodorous. The body and front wings are brig)it light green ; 
hind wings pale beUotro|)e-purple. Expanse, 18““. 

♦ The larva of a large Leaf-bng was sent by Hr. L. Howbmy, in November. 
Body short, broad, depressed ; length, ; breadth, 9,5»»“*. Soi^lnm 
broader than long ; thorax closely and rather coarsely punctate, dark wown, 
the sutures bordered with light chestnut brown; front of head brownish yellow; 
abdomen, above, djirk brown centrally, yellowish laterally, and margliied with 
orange ; a narrow black line along the thin edges of the segments and running 
inward so as to make a bracket-shaped mark on each sigmettt ; lege mostly 
black ; Wing‘pads dark brown, with Uniter edges. Hr. Otto Heidemann, who 
has examined the epeclmen, thinks it is probably a iVeeuf^. 
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Tofnaio Z^qf-bug, {Mormidiu lugene (Fab,) 8t&l) Howard, Insect 
Book, pL xxxi, figs, 3, 4. 

Mr. Geo. A. Bishop, in a recent letter, states that this insect is 
injurious to the tomato-plant and heans. Common in U. States, 
Mexico, and W. Indies. 

Capatde. The small l-»oaf-bug figured (Lggtte, pi. xcix, fig. 17, d) 
is pale green with a greenish yellow head, and an obscure, oblique 
brownish spot near the base of the fore wings, and some ill-defined 
spots of the same at the tip. licngth, 

Ori/iope, Rp., t lleidomann. 

Mr. Goo. A. Bishop writes that this bug does considemble damage 
to peaches by jmncturiiig the surface with its proboscis. 

Tarnished Plant-hug, {Lygus pratensis (L.) var.=X. Uneolaris 
P.-Beauv.; Saunders, Ins. Injur, to Fruit, p. 147, fig. 155. 
Figure 174, 

This species was sent by Mr. Mowbray in October. In the United 
States it IS injurious to strawberries, fruit trees, etc. Head, between 
eyes, yellowiMh, with three narrow black lines convergent backward ; 
prothorax dull brown, varied with blackish and yellow and narrowly 
edged with yellow ; about six alternating, black and yellow, ill- 
defined, small, divergent spots ; scutelhim acute, larger than broad, 
with dark brown and cheHtnut or yellowish brown con\ergent mark- 
ings ; thickened part of front wings dark brown varied w^ith chest- 
nut, and terminated by a yellow spot ; membranous part dusky 
gray ; abdomen blackish lielow, >vith a lunate yellow spot on each 
side; legs chestnut, banded with blacdc; antennae black. Length, 
4 . 75 «>m Identified by Mr. O. Ueidemann. 

THgonotghis ruficornia (Fall.) Fieber, Eiirop. Ilemip., 243; Uhler, 
in Bull. U. 8, Geol. and Geog. Survey Terr., iii, No. 2, p. 418. 

A small, slender bug, 5*”"^ long. Thorax and abdomen, above and 
below, light greenish, with a geminate, dusky, median dorsal line on 
the t||orEX ; fore wings yellowish at base, membrane purplish white ; 
legs pale drab; antetinm long, pale lilac. Identified by Mr, O. 
Heidemann. October^ 1L, Mowbray. Europe and North America. 
Denver, Col., TThler, 

The fismily JBtrgtidm (Stilt-bugs) is represented by a single slender- 
legged species {CorUm KydUnua)^ recorded by Jones, lft76. In the 
United States it ranges westward at least as faras Colorado. 
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Cydnieh/ Grouad-buffa,-~^ThM ikmily of barrovnng bags is repte- 
sented by at least one North American species bUineatua 

Say), determined by Uhler, which barrows under rubbish at high- 
tide mark on the shores. It is fnlly descnbed by tTfaler in Bulle- 
tin Hayden’s IT. 8. Geolog. and Geog. Survey, vol. iii, p. 888, 1077. 

A specimen of this species (fig. 176), taken early in September, 
was sent by Miss Victoria Hayward. It is glossy black, except the 
tarsi and anteanie, which are dull buff. The head is sparsely covered 
with short black hairs; prothorax and soutellum sparsely punctate; 
ocelli mby-red. Length, B.S"*". See Howard, Ins. Book, pi xxx, 
fig. 2. Our figured specimen bears a parasitic mite. See p. 842. 

The larva of another species was sent by L. Mowbray in October. 
Body short, bioadly ovate, head and thorax wide, together longer 
than abdomen, smooth, dark brown ; rudiments of wings the same ; 
abdomen pale buff, narrowly margined with dark brown, and with a 
median dorsal dark brown patch, conhistiug of a spot on each of five 
or six segmei;)*. Mr. O Heidcmann refers it to the genus JElhua 
Dali. (Uhler, op. oit., p. 378, 1877.) He also identifies Pnmvra 
bilobatn (Say), from the same lot. It is a slender predaceous bug ; 
body dark brown; fore wings with 2 black cross-liars; length 6“'”. 

In addition to the Hemiptera enumerated above, J M. Jones, 1876, 
recoidcd the following : Atdaeoatetbaa aimulatta. 

Dr. Fr. Dahl (Plankton Exped., i, part 1, p. 109) records also an 
undetermined species of UTabiSf and one of Ce^ua. 

Jaaaida; tia(tfh<^ptra, — One species of this large fismily has been 
recorded both by Jones and Uhler: Oodtdia olitorlassjaaaua oiitoria 
Say, (Ent., ii, p. 386.) It is native of the United States. 

In this species the head is yellow; hypostome with a red vitta on 
each side ; thorax blackish blue, edged with dull rufous ; wing- 
covers bronzy brown with fuscous veins; body black below; anterior 
legs pale yellow ; posterior pair with the tibia and fismora bluish 
black, the latter y'ellowish distaUy, their tarsi yellowish. Leng^, 
about .26 inch (8““). 

ZfiO^-hoppair. ( Cfflitlaa, or Jcfutia, ^mi(Upa (Stfil.) 

Head broad, light yeUow; pnMhotttx punctate, dark rufouii brown; 
soutellum varied with dark brown and ohestont; wings lustrous, 
dark btonsy brown, becoming orange-brown the margiiM and 
apex ; .vetns black ; legs palor, ohestnut-hrown. irihh a daik line on 
the outer ride of the, femora and front, rida of the long posterior 
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tibiw ; lengthy 9®*®. October, L. Mowbray, Identified by Mr* O. 
Heidemann. 

Lea/hopper. ( Cieadula^ sp., t* O. Heidemann.) 

Head, body, and legs light green, darker on abdomen, which is 
crossed by narrow, pale yellowish green sutural bands ; wings whit- 
ish, faintly tinged with yellow or pale lilac ; eyes blackish. liengtfa, 
3.4®®; to tips of folded wings, 3.6®®. Several sent by L* Mowbray 
in October. 

J*lUgoridi. — The I^antern-fly family is represented by a small 
species: Pmciloptera^ or Ormsnis, pruinoea Say, the frosted hop- 
per,” recorded by Jones, 1876* 

The larva is white or pale green, with dark feet. It is more or 
less covered with a white thread-like secretion, forming a tuft at the 



Figure n4.-»Taniished Leaf-bug* x8^; after Snuudem. Figure 175.— Black 
Grouud-bug (/\ing«Bu# 6^mea^u«) ; x4tjj. Figure 176. — Oceau-bng (flaio- 
sp.), ust. aise ; from Webtter^s international Dictionary. 

i 

end of the body and easily detached. They feed in colonics on the 
under side of leaves and tvrigs of various plants. The adults vary 
in color, some being whitish, others bluish gray. 

Tiie general color of recent speoimens is purplish brown, with more 
or less numerous grayish white, minuu* scales on the back and ante* 
rior part of fore wings ; prothorax black ; eyes edged with orange ; 
front margin of fore wings orange-brown; length* 7"*". Common in 
August, Miss y. Hayvrard, who forwarded speoimens for the figures. 
Plate xoiz { figure 17, at, 6, c. See Howard, Ins. Book, pi. xkvii, 
figj 26. 

Oesaa hug*> (i3<tk>6cetM, fig. 176.) One speeies (A WaUeraUnffi 
Frauenf.) of this remaihabls family hai tieen ttlcen at sea, off 


numi, OOKir. kau>., WoL. Xt. 


Dxo., IMS. 
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Bermuda, and probably it will Qooationally be found oast aahore in 
masses of gulf -weed, after storms. It lives on the surface of the sea, 
quickly moving about by means of its long legs, much like the 
“skating-bugs” on fresh water. (See White, Voy. Chall., vii, p, 40, 
pi. i, fig. 1.) 

Aphids; Plant lice. 

Several species of aphids were obtained, but some have not yet 
been determined. One. which was found common on the leaves of 
the lemon and orange trees, is apparently NeetophorOi or Sipho- 
nostoma, eUr^olii, fig. 177. Common on the orange in this country 
also, and capable of doing much injury. The body, both of the. 
apterous and winged forms, is black or dark brown. 



Figure 177.— Orange ApUs (Seeti^AorA tiUrtfolU), much enlaiged; n, winged 
form , (), wingtaea tonu ; a, n', abdominal tnberolee. Figure 178.— Cabbage 
Apbie (AphU braimieat) ; a, winged male; t, oviparous female, both mocb 
enlarged; after Weed. 


CeMaffe PlatU-louae ; Cabboffe ApMs. (Aphis bra»$ieai L.) Figure 
* 178. 

According to the notes of Mr. Geo. A. Bi^op, this species is often 
injurious to the cauliflower. Doubtless it occurs idso on cabbage. 

The winged males have a small body ; thorax brown or blackish ; 
abdomen pale greenish brown, with transverse rows of black spots ; 
legs mostly black. 

The oviparous females are pale green with three rows of indistinct 
blackish spots on the abdomen, and two rows on the thorax ; legs 
Md antenniD dull brown. 

t 

CtMxids; Seah-ituuds ; Pctrhdtd. 

Hnineroui apedes of these destmotive fiiteets are partienlitrlyr 
liable to be introduced attached to the bark ahd leavea of growbf 
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pUnt«, or on fruit, or even on catting8 of vines and trees. It is well 
known that some of these have been particularly destructive to the 
orange and lemon trees in Bermuda (see pp, 630, 6H5), and doubtless 
also to other fruit trees, as the peach, fig, pomegranate, avocado 
pear, etc.* 

The vast economic importance of the Scale-insects, as affecting 

* The of these very destructive insect pests is abt4olutely necessary in 

cultivating fruit trees sncoessfuUy, according to modem methods All repu- 
table dealers in nursery stock in the United States now give written guarantees 
that all stock sold is free from such inseota, or that it has been properly fumi- 
gated. Local laws should prohibit the importation of all mfrsery stock without 
snob a certiftcate, or else should provide for careful inspectiou before entry. 

The use of iiydrooyanio-aoid gas for disinfecting nnrsexy stock, as well as 
growing trees of large sise, is now extensively employed in the United States, 
with excellent results. It is equally applicable for killing all kinds of insects in 
oonservatories, unoccupied dwellings, storehouses, etc. 

The proportion of potassium cyanide required for very thorough fumigation is 
1 oz. av, for every 100 cubic feet of space. For every ounce of cyanide I fluid 
oa. of Bulphurlo acid is required; It is to be diluted with 3 or 8 parts of water, 
before using. Tbe cyanide, done up in thin paper packages, each of the proper 
quantity for a tent or rcKim, is dropped into the dilute acid contained in suitable 
porcelain or stone^ware receptacles (earthenware wash-bowls or pitchers do 
very well) large enough to avoid overflow by the foaming and then tbe doors to 
rooms or tents are quickly closed, and kept closed for an hour or mure, if pos- 
sible, tliough half an hour is often effectual. Hooms should be thoroughly aired 
for several hours before being again occupied, for the gas is very deadly. All 
windows and cracks should be tightly closed before fumigating. A small wire 
or string may be used to susjiend the packages of cyanide over the acid, so that 
these can be dropped into it from outside the closed doors or windows, by 
releasing or cutting the strings, thus avoiding the fumes. The receptacles for 
the acid should be placed on thick papers, boards, or some other material to 
protect floors from the spatterings of the acid, when used in dwellings. The 
tents used for covering fruit trees for fumigation can be made of thin drillin|; 
rendered nearly air-tight by some suitable flexible vanush, such as boiled lin- 
seed oil, or by a mixture of paraffine and naphtha, used as a varnish. Small tents 
for young trees can bo cheaply supported by a light frame made of one or more 
barrel hoops which ean be made to fold up if desirable ; for small trees some 
have used light' octagonal frames covered with strong papar, and having a coni- 
oal hood. If enclosures are not very tight, more cyanide and acid must be used. 

Kerosene emulelon sprayed over the trees, or even applied to the trunk and 
branches with a brush, is also very effective. One pound of soap is dissolved in 
1 gaUon of hot water ; this af tSfr cooling to be mixed with 3 gallons of kerosene ; 
the whole to be churned together, by means of a syringe or force pump, til! it 
tiam§ 4 eraamy emtflsiosi. This is diluted with 8 to 10 parts of water when 
ueedl for scales. This emtdsion is also effectual against all other insects on 
when more diluted, even with 13 to 15 parte of water. 



804 A, M V<irriU-^7%e JStfrmiMfo lakmdt. 

the cultivation of fruit in every oonntery, hae recently led to v«ry 
numerous soientiiio investigations and experiments and to an exten* 
sive literature, especially in the United States. SSffectnal methods 
of several kinds have thus been discovered for destroying them on 
infected trees and for preventing their spreading. But constant 
watchfulness, promptness, and perseverance will always be necessary 
on the part of those who have the care of fruit orchards, for these 
insects increase with marvelous rapidity, even in one season. 

A very useful report on Soale-inseots, by Professor 3. H. Comstock, 
is in the Annual ^port of the Entomologist of the United States 
Department of Agriculture for 1880. In this report many of the 
species affecting fruit trees in the United States are described and 
figured. Numerous later reports have been published by the same 
department, and also by the Experiment Stations of various States 
The species found in Bermuda, so far as known, are all found also 
in the United States, and therefore the reports referred to are equally 
applicable here, especially those relating to the orangenmales. 

We collected a number of species, but some have not yet been 
determined by the specialists to whom they were sent.* One of the 
most common, Iwrya Pureha$i, is very injurious to the orange, 
lemon, galba, pomegranate, tamarisk, roses, hibiscus, etc. 

We could not learn that the very pernicious San Jos4 Scale 
{Aepidwtut pn-nidotus), fig. 180i, p. 811, has yet been found here. 
It would be likely to infest especially the loquat tree, if introduced, 
but it feeds on many kinds of trees.f 

Four or five species, at least, were found abundant on the orange 
and lemon trees. The most common and destructive are the Purple 
Scale, figs. 182-1826, and the Fluted Scale (/cerya). In a recent 
letter to the writer, Mr. Qeo. A. Bishop, superintendent of the 
Public Garden, reports several additional species, mentioned below. 

Cottony Oushion'-teah ; Fluted Seale. (leerya Furehati Maskell.) 

Framu 188, p, 810 

This scale, which was found by us commdn on thte orange and 
several other trees in April, had already been recogaued a« a 

* We oolleeted or observsd Soidie<iassets «n the toUowlng trees and shrubs t 
orange, lemon, oitron, loquat, flg, avoeado pear, ponngnmate, oleaadar, (dive, 
bibieens, ftddla-wood, fraagipam, wild iaamlna, gtapa, galba, eyosd, eto. 

f Aooordiug to recent tuveeUgetioM by Hr. 0. JL Harlatt, this spsties it 
uatire of North China. Bull, 87, new ssr., Wvla Kntcmi., V, 8. Bap. Igiie,, 
p 68, im Sse also Bull. No. 8. 
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de«truotiye inMCt in Bermuda. It is easily recognized, when adult, 
by the ]>eculiar form and fluting of its scale or egg-case, which is 
pale yellow and filled with a white cottony secretion. The body of 
the insect, which is nearly concealed by the egg-sac, is orange-red, 
its back being partly covered with a whitish powder ; antennie and 
legs black; eggs pale red, 200 to 400 in each egg-sac. Immature 
females are (covered with tufts or filaments of a cottony secretion. 
It attacks both the leaves and branches, increasing very rapidly, 
and often kills the trees. This insect was introduced into California* 
about 1808, and into New Zealand, South Africa, and Florida soon 
after. Before that time it had attracted little attention. In South 
Africa it quickly destroyed great numbers of orange trees, even 
those of the largest size, and spread to a great variety of other trees 
and shrubs. It was formerly one of the most destructive species in 
California. It is not known when it first arrived in Bermuda, but 
probably not till after 1876. The Australian Lady-bug ( 
eardinalh, see fig. 183a) was imported by experts of the 103 a 
XT. States Agricultural Department into California to 
destroy this scale, and has proved very beneficial there, 
the damage from this species being very little at pres- 
ent. The Vedalia has also been successfully introduced 
into India, Egypt, Portugal, Now Zealand, Hawaiian 
Islands, and other countries for the same purpose. It should be 
introduced into Bermuda, from the United States, which could 
easily be done.f 

* It is said to have been brouaht to California from Australia, but some sup- 
pose that it was originally native of the Paoiftc Islands. That its natural 
enemies (like the Vedalia) live in Australia is ovidenoe that it was native there, 
but not oonolusive. 

f Several othet species of Australian Cocciuellids were also successfully iniro- 
dnoed into California in 1892 by the entomologists of the U. States Department 
of Agriculture. Among the most important of these is I^hUobiuM imitraUs £r. , 
which feeds voraciously on hecankivim olm and other species of Lecanium and 
Srioeoemn. It survives the winter well and increases rapidly, eo that it is of 
great value for destroying these scales. 

Miifobiut dtbilU and jR. saieRus, though sucoeesfuUy introduced, did not 
increase so rapidly as the former. R. debUia feeds on the San Jose Scale and 
related species, as well as on JLiecanium. Otru$ AuatraltuUm and O. rhatybpv/i 
were both tuaoessfuUy introduced and increased rapidly in some localities. The 
former feeds on the San Joed Seale and related species ; the latter on Leeanium 
olew, etc. Vety likely some of these could easily be introduoed into Bermuda. 
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Mmly-hug. {fBactylojpim dettnustor Oomi., Ann. Rep. Agrio. Dep., 
Knt., for 1880, p. 842, pi. *1, fig. 8; pi. xxil, fig. 2; Mwi. Entom., 
p. 167, fig. 206.) Figure 170. 

A speciee of Mealy-bug, which wae found on various shrubs and 
trees, apparently belongs to this apecies, but it was not carefully 
studied and the specimens were not preserved. Possibly it may 
have been the common Mealy-bug of the greenhouses (D. adonidinii 
(L.) Sig.), in part. The former attacks various trees and shrubs in 
Florida and is very injurious to the orange trees. It is also very 
partial to the coffee-tree. 

Orange Mealy-bug, {JJactylopiue cifri Bois.) 

Mr. Geo. A. Bishop reports that a Mealy-bug, identified as this 
species, occurs on the orange and other citrus trees in Bermuda, and 
also on various garden vegetables, especially potatoes. 

Orthezia imignis Douglas, Entom. Monthly Mag., p. 169, Jan., 1K88. 
PLA.TB XOVIII; Ftoonx 16. 

This elegant species was sent to me living, by Miss Hayward, early 
in September. With it were many minute, yellowish white, ovate 
mites, which seemed to be parasitic upon it. See oh. 38, b. 



Figure 180. — Ctupplcutee FionaemU, <m orange tree, sat. siie ; b, enlarged. 
Figure l$l.->OUye-«caIe or Blaofc-Mals {twmium okm) f a, nsturai else, 
and b, enlarged. Figure 179.— Oeanraotive Uealy-hug (paatyteptwi deetruo- 
tor), x6; after Oomatook. 

The body is dark brown, strongly grooved transvemly; St bears a 
central double row and a margiafil rosette of pare white seale-Hke 
secretions; posteriorly these beeofoe mneh elongated in the adults 
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and unite with the ebeath-like or tubular seoretion of the under 
aide to form a oontinuoua egg-sac, truneate and closed posteriorly, 
grooved on the upper side ; legs and antennce dark brown or black- 
ish, length, 8®"“. 

It occurs in the West Indies and South America, and in green- 
houses ill the United States and Europe, feeding on Coleus and vari- 
ous other herbaceous plants. ' 

Broad Scale. {Lecanium hesperidum (L.) Figures 181 184, a. 

This species was taken by us in 1001 on a species of Hibiscus^ 
used as hedges. Mr. Ueo, A. Bishop states that it is not only injuri- 
ous to hibiscus, but infests oranges and other citrus fruits, and the 
galba. It is liable to attack a great variety of trees, and is very 
widely diffused. 


181fl 181ft 



Figure Idle,—- Broad Scale (h. he^p*^fHdum)^ on orange tree ; nat. size. Figure 
181ft.— Hetnispharri^al Senie, on orange tree, nat. size, and o, enlarged. 
Both after Oomstouk. 


Black Scale; Olwe Scale. {Lecaniaw olece liern.) Figure 1 Hi. 

This scale is very injurious to the olive and orange, etc. Accord- 
ing to the notes of Mr. Geo. A. Bishop, it also infests oleander and 
MibUcas, It is liable to attack many other plants, as pear, apple* 
apricot, plum, pomegranate, palms, coffee, rose, jasmine, etc. 

MeniUphiierioal Scale. {Lee^nium hem isphmrtmm Targ. ; Comstock, 
Ann. Bep. Ent for 1 880, p. 884, pi vUi, figs, 8, 8a ; Man. Ent., 
p. 171, fig. SllsicSatsseffa hemiy^hmricam.) Figure 181&. 

This large, smooth scale-insect was found by ha on the leaves of 
the cyead ( Cyoas recohda), oleander, hibiscus, etc. tn Oatiforma it 
bai been found to attack the orange. It is also ooodinon on various 
groeabouse plants. 
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f laoanium nig^rum Kieter. 

According to Mr. G A. Bishop tibis scale has been observed in 
Bermuda on oleander and hibiscus. It was originallj described 
from Ceylon on coffee trees, but has since been recorded in several 
other tropical countries, among them Jamaica and Porto Rico, 
and on various plants, as Mr. Nathan Banks informs me. 

? Geroplattes florideniis Com Figure 1 80. 

A scale, which may be this species,, occurs on the avocado pear, 
loqnat, tamarisk, etc. 

Purph fkale. (MytUaapU aitrieola Pack. ; Comstock, Ann. Report 
Dep. of Agriculture for 1660, p. 32 1, pi. vii, fig. 1; xx, fig. 3; 
xviii, fig. 3. 

Fieuaas 182-18S6, a,b,o, 184, 6 Purns XOVl , Fioobm 4, 6, 6, a, a 

This species, which has long been reoogniaed as occurring in 
Bermuda,'* appears to be at present the most abundant and most 



Figum 18S b, females of Purple Scale {MutOcuyU ettrteola), on twig of 
onmge tree , 4, free young , r, ishite nalM ef OMwospit tiOti { e, female 
of the latter, Phot, by A. H. T., Aug., 1209, from life. 

destructive species on the orange and jlemon trees, Which it rapidly 
kills. Perhaps it was the spedies chidly instruntental in the former 
destruction of the orange treea See pp. 596, 686. 

Miss Victoria Hayward recently (Aug. 90) sent me by mail a 
number of brandies and leaves of tbn orange, some of which were 
almost completely covered by the living adult and young scales, 
among and over which great nninbers of the newly hatohed yonng 

• £Hovsr, Hep. Dap Agrlc. for 1686, p. il9, sagf* thSt It wes Ittpotted fnte 
JaelwonvBie, VU. in l^ou lemoits ham BeWmfda. Vs. SauadsM (laasets 
&i}usloes t«fnilt,p. 8911 also stslas that tUs qMolm Is aummssd tolumbssii 
tyought to fh»ida from Bamuda on leuute plants. 
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were still actively creeping about. She also sent an orange fruit, 
which is thickly covered with the same scale and has become bard 
and woody, with the rind black and deeply wrinkled and pitted, but 
it still adheres to the twig, showing very plainly the destructive 
effect of this scale, both on the tree and fruit. See pi xcvi; figs. 
4-6. ‘ 

1826 



Figure 188«.— Purple Scale ; a, winged male ; 6, active young, female ; c, adult 
seale ; all enlarged ; after Olover. Figure 1826 —Purple Scale of Orange 
(Mytilatpin eitricoUi) ; much enlarged ; a, female scale, empty ; 6, the same, 
under side, showing eggs , c, male scale ; after Comstock, 

These scales arc mostly tong-ovate, acute at one end, variable in 
breadth, and frequently one-sided or curved, thus in shape not unlike 
an elongated American oyster-shell The color of the adult female 
scales is dull reddish brown or purplish brown ; the smaller female 
scales and the male scales are similar in form, but are lighter brown. 

Orange Chianaepie, ( Chionmpie citri Comst.) 

Fiauaa 182, c. Plats XCTI , Fioubeb 6, c ,* 6, o. 

Associated with the preceding were considerable numbers of much 
smaller, white, elongated-oblong scales (fig. 182, c) which have a 
median rounded ridge or carina along their whole length. They 
bate been determined as the males of this species by Hr. Nathan 
The species is widely distributed. It is said to be the most 
abuUdant and injurious species on the orange trees in Louisiana. 
(See Insect life, v, p. 282.) 

*1^ females are very similar to those of A. eUHcola^ but are 
SaM^er and more abruptly widened posteriorly, this expanded part 
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often being slightly whitened, as in fig. IBS, e, which is unusually 
broad and white posteriorly. 

In a letter by Mr. J. B. Ileyl, published in Insect Life, vol. iv, p. 
S07, 1692, he states that the Soale>insects of the orange were intro- 
duced by a cargo of infected oranges from a ship in distress, that 
put into Bermuda in 1808 or 1809. The oranges having bera sold 
at auction were disseminated over the islands The orange trees, 
which before that time were “ clear of insect pests,” became ijuickly 
infested. He describes this particular scale as spreading very rapidly 



Pignre 184 — a, Broad-acaki (Leeanlum ht^Hdum) ; 6, Pnrple-soale {Uytihupi* 
ettrieola) ; e, Long-seale (if. OtoveH ) ; rf, Bed-sosle (AtpidMat ouremHf) ; 
if , male, d femide ; t, WlUte-scsle (.4. IterU) Figure 18B.— -MeBly-bug, 
after Harris. Figure l)i0. —Eluted Soule or Cottony Cnshlou-soale (/eerya 
Purohani). Figure 186.— lfeely*bUg (PuMnaria innwMrobUU), whloh 
infeste grape-vines, eto. All st%1>tly reduced, from 'Webeta'e Hitemational 
Diotionary; mostly after Cometoeir and Saunders. 


and causing the trees to look as if whitewashed, and states that most 
of them soon died, Mr. 0. V. Riley identified this scale as Chion* 
atp’u citri, which is still common and destmetive here, but probably 
less so now than the Purple Scale and learya. However, it is a 
matter of history that long before the date ^ven by Mr. Heyl the 
orange trees had suffered severely from disease, probably due to 
Scale-insects, and that their cultivation had oonse<iuently greatly 
diminished before 1888.* ^See p. 688.) Probably the Purple Scale 
was iutrodueed at an earlier date than the otimra and had been 
equally destructive. The /c«r^ is a ukueh later introduction, prob- 
ably subsequent to 1810. 

•BiAopBirk^ 1784* luod W. F. <V^ms, 1M8, msniAiMd'AelH^^^ 
ersagss «t Aesu dates. Aoootdi^t tojtheforineitiM^luAihSD bSMssssroetor 
40 years, or uBiioe 1084, due, ss be supposed, to oatttng down tbeoedlr foreots $ 
but Sosle-laseotinMy bare beau tbo audit osMe. SsoBntata. 
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f Ch(j^-$eal$. (JPaHataria Fergandii Comstock, Annual Rep. Dep. 

Agric. for 1880, p. 827, pi. xi, fig. 4; pi. xx, fig. 5.) Figure 185a. 

Mr. C. V. Riley (Bulletin No. 15, U. S. Dep. Agric., Fntomol. 
Div., 1887) states that this species was introduced into Florida from 
Bermuda about 1855, but perhaps he had in mind MytUaepie vUri- 
cola^ concerning which tlie same statement had long before been 
made by Glover (see note, p. 808), for this species was not described 
until 1880. 1 do not know that it has been otherwise iworded, 

though it may well occur. 

Aspidiotue MaskeVi Gockerell ? 

Mr, Geo. A, Bishop, in a recent letter, states that this species 
infests the orange and other citrus fruits, fig-tree, and Japanese 
privet {Ligustnm oraUfoUum), It was first described as native oi 
the Hawaiian Islands, and has since been reconled from Mauritius 
and Brazil (t. Banks). It feeds on Maha and other plants. The 
Bermuda form may possibly be some other closely related species, 
perliaps A. anrantli Mask. See Pig. 1H4, rf. 


185a 



Figure I8l5a,— Chaff-scale {Ptirlai<mtA gundn'); a, female scale; 6, male scale; 

enlarged ; after Comstock. Figure 1865 —San Jos^ Scale {Aspidiotus 
pemicioHUH ) ; a, females ; b, males ; e, d, young ; after CJomstook. Figure 
187— Onion Thrips {Thripi (abaci); b, larva, all much enlarged From 
Webster^s International Dictionary. 

For convenience of comparison I add cuts of several other species 
of Scale-insects that ini^est the orange trees in Florida and Califor- 
11104 Perhaps all or most of them occur in Bermuda, Figs* 1B4-I8U. 

Hitherto cone of the various small Ichneumoii-i^ies that destroy 
aphids and scale-inserts in K. America and other countries have 
been found in Bermuda* like the useful Lady-bugs, they might be 
ititr4>dueed with great profit 
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Phyaopoda or ThyaanofOara. (Tbrips.) 

Onion Thripa ; Tohaum Tkripa. {I^ripa tabaoi,) B1garel87, 

This very small insect is sometimes so abundant as to do oonsid* 
erable damage to the onion crop, its bites causing the leaves to tarn 
yellow and wither, thus stopping the growth of the bulbs. It 
spreads very rapidly through the onion fields. The larva is whitish, 
but the body of the winged imago is blackish. It is very active. 
Probably spraying with kerosene emulsion is the best remedy, but it 
should be repeated two or three times at short intervals, in order to 
reach all of them, for the winged insects can fly away some distance 
when disturbed and thus many may escape. Solutions of copperas, 
etc. are used as a spray both against the thrips and the fungous 
disease. It is considered the same as Ibe thrips that often does 
much damage to tobacco. 

This insect was first recorded as occurring on the onion in Ber- 
muda by A. G. Shipley, Bull. No. 10, p. 16, Miscell. Information, 
Royal Kew Gardens, 188?. For full descriptions of adult and larva, 
see Th. Pergande, Insect Life, vii, p. 891-8; and W. E. Hinds, Proc, 
U. S. Nat. Mua, xxvi, p. 179, pL '^i, flga 69-71, 1902. 

It not only attacks onions and tobacco, but also many other culti- 
vated plants, including melons, encumber, squash, turnip, cabbage, 
cauliflower, parsley, and many flowering plants. Its effect on onions 
18 sometimes called “ white blast.*’ 

In the United States it was first recorded on onions in Massa- 
chusetts, and as having been known as early as about 1867. It has 
long been known as injurious to tobacco in Snrope. 


k. — PaeudonaurojOara. 

Odonata/ Ptagon-JUea. 

A considerable number of BragoU'flies, some of them large and 
handsomely colored, are found in summer. Their larvse must be 
very useful in destroying the larvm Of mosquitoes in the martbes 
and tanks. Whether part of tibem were introdnoed by man is tnAcer- 
tain, but there is no reason to doubt that die larger and stranger* 
winged species might fly direotly from the United States, as do 
some of the butterflies, and thus they muy’ hUfe arrived indepen- 
dently of man. The larvse or eggs of othtos may have been brongfat 
in the wSter-oasks of vessels, and in otimr yniya. 
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Tbe follawitig Apeoies are recorded, by J. M. Jones, 1876, as 
identified by Professor Hagen,* except tbe first, which is by TJhler: 

JjeBtte unguieukUa Hagen, Syn., p. 70. Maine and Hew York to 
Wisconsin; Missonil 

liohnuru inere Hag.sxAgrioH iners Hagen, Syn., p. 75. Maine ; 
New York to Mexico; Florida ; Cuba. 

Anomalagrion hastatum Agrion hastatum Say ; Hagen, 

Syn., p. 77. Maine to Louisiana and Florida ; Cuba ; Venexuela. 

Anaz Juniufi (Drury); Hagen, p. 118. New York to Florida; 
Texas; Mexico; California; Cuba; Hawaiian Islands; China. (See 
figs. 189, 190.) 

AS$chnay sp. 

TVtJtmea abdomin^Ms Hagen, p. 145. Cuba; Mexico, etc. 

Pachydlpktx longipennis (Bunn.). New York to Texas ; Florida; 
Mexico, etc. 

To these should be added at least three more that are not fully 
determined, for lack of good specimens. 

According to the MSS. notes of Miss Victoria Hayward there are 
at least two additional large species, one of which resembles TWtmea 
Carolina Drury, but has a bright blue abdomen ; another called by 
her the “ Crimson Dragon-fly ” is probably Lepth^mis hmmatogaB- 
tra (Burm.). 

Agrionina , — This group of small Hammer-beaded Dragon-flies is 
here tbe best represented. Tliey have the eyes widely separated ; 
the two pairs of wings equal and all narrowed at base, usually with 
only two transrerse antecubital veines ; antenuce four-jointed. Some 
of those seen, which bad the abdomen brilliant azure-blue and tbe 
wings smoky brown, may belong to CalopteryXy but none of this 
genus were taken. 

L0$t09 unguictUata Hagen, p. 70. A long, slender, brassy -green and 
brown species, with a median and two lateral lines of yellow on the 
thornx; abdomen blue, the segments green at distal end; under side 
and feet black; wings hyaline; pterostigma black; length, 30-34*“®; 
expanse of wings, 36 to 42“^®. 

Jeehnura iners Hagen. Brassy-black, varied with green and 
blue; wings hyaline, the foi^ wings of the mate black, the apex 
whitish ; pterostigma luteous, rbomboidal. 

* Dsssriptiens of s31 these axe in the Syuopeis of Kenropiera of North 
AmMea, by Ihrof. Bennaiia Ragen, Smithsonian lllsoii^h Oolleotions, July, 
Sfittw Many N. Amerioan spsoiss aye figured by EoWaid, Insect Book, 1901. 
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Anomalagrion haetatum (Say; Hagen, p. 71). Brassy-green or 
blackish, varied with oran^ and yellow, espeoially on the sides of the 
thorax; wings hyaline, remarkable for the singular pterostigma of the 
fore wings of the male, which is large, rofous, surrounded with yellow 
and separate from the costal margin; that of the hind wings blank, 
rhomboidal. Those of the female regular, yellowish. See Howard, 
Insect Book, pi. xlvi, figs. 16-19. 

An additional species of Agrian, in poor condition, is in our col- 
lections. Others were seen, but not captured 


189 



Figure t^.—Agrioe, sp.; nat. sise; not 9«cnmdiaa Figure 189.— .inoai JmUut; 
a, larrs; b, e, pupa; dightly enlarged, after C. B. Aaron. 


..iSkchnina , — Sise usually large ; bead globular, eyes large, close 
together or in contact. Wings not petiolate, unequal, the hinder 
pair broader at base. 

Large Slue and Oreen Dragon-fig. {Ana» Jwniue (Drury), Exotic 
Insects, i, p. 1 12, pi. xlvii, fig. 5) ; Selys ; Hagen, op. oit., p. 118. 
Howard, Insect Book, pi. xl, fig. Ifi. 

Fiouaaa 189, 190. 

This is otie of the larger species; length 08-74““; expanse 104- 
110<B“. The iborax is green spott^ with bine and fuseous; head 
yellow, with a blue circle enolosing a black spot above; feet black; 
abdoinen bright blue, except first segment and base of second, which 
are green, and a fuscous donal line. Wings hyaline, yellowish in 
the middle; pterostigma tong and naifrow, yellowish. 

Very widely diffused, ho^ in the Old World and Kew; New Yotk 
to Florida, Oalifomia, and Texas; Afexico; Hawaiian Iriands; West 
tndieit; China, etc. 
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Two large Dragon-flies, of this species, taken at St. David’s I. in 
October, and sent to me by Miss V. Hayward, before they were 
fairly dry, agree well together, but dlflter so much in color from the 
usual descriptions of this species, that they may indicate a local 
color variety. The head is bright yellow, as usual, but the circular 
mark on the vertex of head, with enclosed spot, is black, though 
showing a tinge of blue iridescence in some lights. Thorax is pahi 
greenish on the sides, but yellowish brown or chestnut above, as is 
the upper side of the first abdominal segment, and of the second as 
far as the raised and angulated transverse line, back of which it and 
the base of the third segment are bright malachite green above ; 



FigEUre too. — Oragon-fly (Annj- Junius) ; natural nl*e; attar Drury. 

the sides of the first and all of the second segment have the same 
green color ; remainder of abdomen in one example is mostly dull 
dark brown, with an obscure blackish median stripe, and with a 
slight tinge of dark blue on the sides ; yellowish brown below. In 
the other the black dorsal stripe is well defined, expanding angularly 
in one or two places on each segment, and forming a narrow band at 
each suture ; sides yellowish brown crossed by the blackish mark- 
ings ; venter ohestnut-brown ; anal appendages large, black, fiat, 
with an outer, obligue, distal spur or spine ; logs black, becoming 
dark brown on the femora ; wings hyaline, tinged with yellowish 
centrally ; pterostigma large, dark brown ; costal margin yellowish ; 
veius nearly black. Antecubitals 16-17 ; postoubitals 8 or 9. Ex- 
panse, «8“" and loe**" ; length of largest, 74'“», 

A luge species occurs, apparently of an JBkehna, resembling 
jW. ofrsns Bamb. and JS. ingens Bamb., but I have seen no perfect 
spoken. 
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LibeUulina. 

Tramea aMomituxiU (RamK); Hagen, op. cit., p. 146. 

A large species; length, 46®*“; expanse, 86®®. 

(leneral color of head and body reddish fuscous; feet black; the 
distal segments of abdomen with a black dorsal stripe. Posterior 
wings with a narrow fuscous band, veined with yellow, not meeting 
the anterior margin ; anal margin with a small white spot; ptero- 
stigrna short, brownish black. Native of Mexico and Westj Indies. 

Tied Dragon-fly, (f Lepthemis hmmatogastra (Burra.); Hagen, op. 
cit., p. 161.) 

The description of a large crimson or red Dragon-fly in the 
MSS. notes of Miss Victoria Hayward agrees well with this species. 

It has most of the head, body, abdominal appendages, and femora 
red ; feet black : front brassy-fuscous ; labium yellowish with a 
median black stripe; wings hyaline, with a fuscous s]>ot at the base 
of the hind wings in the female; pterostigma red. Length, 45-50®®; 
expanse, 70-74®®. It is found from Georgia and Florida to Brazil. 

Pachydiplaot longipennut (Burm.); Howard, Insect Book, pi. xlv,fig. 
7, female, = longipennie (Burm.); Hagen, op. cit., 

p. 1 7 a. 

This is a common species of medium size. General color of body 
fuscous; thorax with two lateral lines of yellow and a transverse 
line of same at base of wings; abdomen rather short, triquetral, 
attenuated in male, broader at the apex in female, yellowish, with 
three broad fuscous stripes above, confluent distally ; appendages 
black; feet black. Wings hyaline, veins black; base yellowish; in 
the male often dusky at apex ; hind wings of male with a double 
fuscous streak at base; in female wings only slightly yellowish, 
without basal streaks ; pterostigma fulvous. Length, 36-46®® ; 
expanse, 60-70®®. Ranges from New York to Florida and Mexico. 

Our Bermuda specimen (male) differs from the ordinary form in 
having the abdomen blue. 

Thorax, dark brown or almost black above, with oblique fuscous 
markings on the sides. Abdomen triquetral, dark blue, fuscous at 
base on sides and l>eneath. Legs yellow at base; femora, tibiss, and 
tarsi black. Wings slightly fuscous, and especially along the veins, 
which are black ; an orange-brown patch at bases of both pairs ; 
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tipH tinged with orange-browu ; hind wingn broad at base ; ptero* 
8tigma oblong, dark brown ; antecubitals <5 ; postcubitals 0 or 7. 
Head ochraceous in front, with a dark brown T-nhaped mark on 
vertex ; eyes dark brown. Superior anal appendagen gpatulate, bent 
down, riigoHO above. J^cseribed from a Hpeeiinen in formalin. 
Length, The brown patcheB at banoH of wings are unusually 

large. Identified by Mr. R. V. C^irrie. 

Termites; White Aid. {CnJotermes eastaneus (Burm.); Hagen, 
Syn. Neurop. N. Aiiier,, p. J. = Termes antlca Walker. Plate 
xeix ; figure 10. 

Hitherto no species of this group has been recorded from Bernuida. 

Two w’ingod specimens of a small White Ant were sent in Sep- 
tember by Miss Victoria Hayward. The body is brownish yellow ; 
tenanme and legs paler yellow ; wings very long, whit«, with 
iridescent luster ; costal, subcostal and median veins close together; 
divergent veinlets prelt}' numerous, but rather indistinct ; antennae 
with 14 joints. Length of body (dry), 4"'"*; length of a wing, 
7.5"**”; its breadth, 1.75"'"‘. Identified by Mr. N, Banks. 

The two specimens sent are alike, but neither is quite perfect 
The workers were not observed. This species has been taken in San 
Francisco ; common in Central and South America, to C^hili and 
Brazil ; West Indies, 

Psocids. HeteropsiiCns, gen. nov. 

Ilie small species described below appears to be the type of a new 
genus, characterized especially by the peculiar simple or primitive 
venation of the wings (see figures), without cross veins, nearly all 
veins arising from a central one ; by the absence of hind wings in 
the female and their large size in the male, where they nearly 
equal the fore wings in size and form. Antennae with Ji2-24 joints; 
palpi 4-jointed ; three ocelli in the male. Allied to Psoqinlla 
ilagen.^ 

♦ Mr. Nathan Banks, who has recently examined the types, furnishes the follow 
ing additional notes ; Heteropsoeus is nearly allied to Psoquilla Hagen, of which 
a few females have bean taken in Europe. The latter In 9 , has also only 
two wings, marked much as in ffeteropsoruH; but the venation is different; male 
is unknown. It has been referred to Airopiiws^ but as the d of Hetropnocua has 
oeelli, it practically breaks up the distinction between Atropines and Psocinas. 
The male appears to have a median suture on the head. 

Teaks. Conk. Acad., Vol. XI. 52 


Dec., 1B02. 
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Ifeterop$oeu8 diapar Ver., sp. iiov. Fiffures lt)2, 192a, 192i. 


Thin elegant little species was found in all stages of development 
and in large numbers in the black, dry, decayed contents of an old 
calabash fruit. The male has both pairs of wings longer than the 
body, well developed and subequal, but the female has the fore 
wings shorter than ^the abdomen and the under wings are lacking. 
The dark brown markings on the fore wings are very conspicuous, 
in the female forming a leaf-like or fern-like pattern, the dark brown 






Figure 192. — Ueferc^nocun dispnr V. ; x20 ; a, adult male ; 6, male ii,>inpU ; r, 
adult female; d, nymph of female ; from drawings by A H. V 


color continuous centrally, hut lobulated along each side, the lobes 
abernating with clear marginal areas; veins few, not reticulated; 
veins and margins of the wings are fringed with rather long hairs; 
end of whigH evenly rounded ; antenme dark, very long and slender, 
equal to or exceeding the body, with 22-24 joints, the two basal ones 
much thicker than the others ; legs long, brown ; tarsi three-jointed, 



Figure 1926. — ffeteropHoct^ dii^iar, x8; a, male; 6, 6', adult females; e, f , 
nymphs. Phot, by A. H. V. Figure 194.— Pook-louse, much enlarged; 
after Oomstook. 


the proximal joints long, the others short, subequal; claws two, very 
Bmall. Head large, broad, rounded in front and wide posteriorly; 
eyes large and prominent, black ; palpi olavate ; body thick, dark 
brown or blackish, the thorax paler ; aMomen often black. Length 
of largest females, about 

The nymphs are similar, but the body is lighter brown; the bead 
is rather narrower and the eyes less prominent. The male nymphs 
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have four long, pale wing-pads, which are nearly equal; the females 
have but two, Larvte yellowinh white and light yellow. 

A few males were found ; these have two pairs of wings, which 
exceed the body by about one-third of their length ; the two pairs 
are nearly equal in length and of nearly tho same form, but the under 
wings are transparent, without color markings, and more evenly 
roundeti distally ; the nmdian vein of the latter divides near the 
middle into four branches, of whicli the distal branch forks once; 
tlie fore wings have the brown markings lighter than in the female, 



Figure 192rif —Hi*fn'opHovu» Uinpai V ; wings male, more enlarged Figure 
198 —liouse of tropio-bml, x 198(i, the same , dark variety; x 8 From 
drawings by A H V 


and interrupted in the middle, the distal part forming an irregularly 
stellate or palmat<' spot, with a veinlet along the middle of each 
lobe ; the three distal branches are bifurcated. Abdominal append- 
ages short, tapered, incurved, hair}, close together; ocelli three, in a 
triangle between eyes. Length, 

The Book-louse {Atn^pon dtriaaforia) is eonimon. Fig. 194 . 

h ---^Mallophaga : lihd Uce, Doubt less numerous species occur on 
poultry, and on the various wild birds that visit Bermuda, but they 
have not boon collected hitherto.* * *** 

Tropicd>lrd LoiiBe. {Trhwton luridurn Nitz.) Figure 198, 193<?. 

1 am indebted to iny sou, Mr. A. H, Verrill, for several specimens 
of this large species, from the Bermuda Tropic-bird. The thorax is 
dark brownn or black, the sutures bordered with yellowy and each 

* Numerous American 6i>eoleg are described and figured by Prof. F. V. Kellogg, 

in Froo. Calif. Acad. Sciences, vol. vi, pp. 81-168, 481-548, 28 plates, 1896 ; 

Oocas. Papers Calif. Acad., vl, pp. 1-224, 17 pi., 1899; Joum. N. York Entom. 
Soe., X, p. 20f List of North American Mallopbaga, Proc. U. S. Nat. Mus., xxii, 
pp. 89-100, 1899. See also Osborn, Bull. V, B. Nat. Mus., No. 7. 
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segment centered with pale yellow*; abdomen crossed by 8 to 10 pale 
yellow bars, alternating with wider black ones with nearly parallel 
sides, and usually having a small yellow spot at the lateral ends ; 
sometimes the black bars are so wide that the yellow ones become 
narrow lines or partly di8ai)pear ; under surface dark brown ; head 
yellowdsh with dark brown markings, which usually form two or 
three distinct small spots on each side. Young are paler brown. 
Length, 4.5”®. Identified by Professor Kellogg. 

It is a very common and widely diffused species, found on various 
species of ducks, geese, loons, and other aquatic birds. Ourspeoi* 
mens differ only in being rather darker in color than usual ; and in 
having the black and yellow abdominal bars nearly straight and 
parallel, the blaek bars being scarcely expanded laterally. See 
Kellogg, New Mallophaga, i, Proc. Calif. Acad., vi, p. 152, ))l. xiii, 
fig. 4, 1898. 

It is remarkable that this species, which chiefly infests ducks, 
should occur on the Tropic-bird, for all the ducks that visit Bermuda 
in wdnter depart before the arrival of the Tropie-bird in spring. 
Moreover the latter breeds in holes in the cliffs and does not frequent 
the marshes where the ducks occur. Probably these parasites were 
transferred from ducks at some former period, or in some other 
country, where the conditions were different. Possibly the Tropic- 
bird may associate more or less with ducks during its winter 
migrations. 

Bird-lome of Cardinal, {Docophorus cotnmnnie Nitz.) Kellogg, 
New Mallophaga, i, Proc. Calif. Acad. Science, vi, p. 486, pi. 
Ixvi, fig. 7. 

Several specimens of this species w^ere found on a Cardinal by 
A. H. Verrill. They agree dn general with Kellogg’s figure of this 
species, but the thorax is rather shorter and broader, due perhaps to 
drying. This species has been found on tn^ny kinds of passerine 
birds both in Europe and America. Kellogg records it from the 
N. American Cardinal and many other birds. 

Birddouse of Bluebird, (Bocophorue incieue Kell., op. cit,, p. 474, 
pi. Ixv, fig. a, 1897.) 

A few specimens probably referable to this species were found on 
the Bermuda Bluebird by A. H. Verrill. They were perhaps 
immature and are distorted by drying. Length about They 



A, JE VerriU^-The Bermuda Islande. 


821 


differ from the type in being paler, ochraoeouH, with no dark mark- 
ings except an iriegular spot of dark brown on the thorax and 
abdomen. Clypeus strongly emarginate in front. The types were 
from the N. American Bluebird and Wax wing. 

hi , — Orthoptera, (Grasshoppers, (^ockroaches, etc.) 

The only orthopterous insects mentiohed by the early writers were 
cockroaches and a grasshopper. (Seep. The Grasshopper was 

probably the green Conoeephalm dmhailis (tig. 191), which is still 
common in surnnier. 

Spotted''%cinged Orffsahopper, (Stenobothma macuUpennia Scud.rs 
Orphula m aeuli})emt fa , ) 

This small American grasshopper was recorded by Uhler, from 
lleilprin’s collection. 

aS. bUineatiia S<*udder, a common North American species, was 
identified by Seuddor from Jones’ collection, I h7«. 

Carolina Grasshopper ; Qaaker, {DisHostefra CV^ro////o Scudder= 
(Kilipoda Carolina liwrm,) Plate xcix; figun* JS. 

This large species, which is abundant in all parts of eastern North 
America, from Canada to Texas and New Mexico, and also occurs in 
the West Indies, was recorded by J. M. Jones, in 1870. It is usually 
found in dry or sandy places, or in roads where its dull gray-brown 
color imitates the color of the ground. When it flies its large yello^^ 
and black wings are conspicuous. Its name “quaker” probably 
alludes to its loud quaking note, made during flight, as wtdl as to 
its dull external colors. 

Oresn Grasshopper. {Conorephalm dissimiUs Serv.) Figure 191, 

This species, when liVing, is bright light green in color and the 
female has a very long, flat ovipositor ; there is a fusiform, trans- 
verse, blackish spot across the front of the obtusely oonical head. 

This species, which has been determined by Mr. Samuel Ilenshaw, 
is one of the very numerous species known from the West Indies 
and tropical America, though it probably reached Bermuda by natural 
agencies, before the settlement. Still it is not easy to explain how 
an insect of this kind could have been transported to this distance 
by ordinary natural causes. 
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Small Green-ffragthojiper. {Orchelimum tntiffare Rtma.) 

Il«>cordfd by Uhler from Heilprin’s oolleotion. A uonimon Bpeoie« 
of the eastern United States. 



Fignre 191.-— Bermuda Green Graiwhupper {CtnwefpfuituM diasinUlU Berv.) ; y 1 J. 

^Imerican JSlack Cricket. {Grj/llus fuct naans Serv. and 6r. abbre* 
viatus Serv.) Figures 195, 190. 

The large crickets are common, especially in muddy places near 
the shore. Specimens with long wings and others with short wings 
occur together, as in the United States, the short-winged ones being 
more numerous. These are G, abbretnatus^ but the two kinds are 
considered only dimorphic forms of one species. It varies widely in 



Figure 195.-<-Americiiji Blaok Cricket {OryUnn abbreviatui ) ; female ; nat. size ; 

afU^r Comstock. 

color, from brown and mottled to black, and occurs from Massachu- 
setts to Florida. It is very nearly allied to G. Pennsyhmnicus 
Burrmr: G. negkctus Scud., which often occurs with it in the United 
States, and may, perhaps, also occur in Bermuda, for some of the 
specimens agree pretty closely with the latter. 

The form G. luctnosus^ with long wings, was recorded by IJhler. 
Ur. Ft. Dahl recorded the genera Oj/Undrogryllns Sauss. and 
Orphula Stftl, 1873=/Sfsno6oMn<s. 
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Tmodined Walking-stick, ^ (Anisomorpha bn presto ides {f^toW,) Gray; 
Uhler in Say, Ent., i, p. bivittahwi Say, Ent., i, 

pp. IWK, pL .*JH, $ and ?.) 

Fiourb 197. 

Mr. Samuel Ilenshaw inforriiH rue that tliiH phasinid was eollecUMl 
in Bermuda many years ago (about JHttl) by Mr. A. S. Biekmore. 



It is native of the United States, from southern New York and 
Nebraska to the Gulf of Mexico. Figured also by (clover, 111. N. 
Amer. Ent., Orthop., i, pi. i, fig. h. 

Mantis, (Stagmomantls^ sp.) 

A species of this genus of Mantidm has also been ff>und by Mr. 
Henshaw in Bickmore’s collection. It is congeneric with the com- 
mon mantis of the eastern United States (/S’. Carolina (L.). 


2(K) 



Figure 196 —Black Orioket {Oryllus abOn^viains); female, %. Figure 198.— Amer- 
ican Cockroach (JWiplaiutta Americana); female, about f nat. siee. Figure 
900. — Oriental Cockroach (Stylopyga orienUxlis) ; male, Figure 201. — 
Water-bug {Eotohia Oermanica), nat. size. All from Webster^B Interna- 
tional Dictionary ; 196 after Harris. 

JtlaUidae, (Ooekroachea. ) 

Cookroaohes were mentioned by the early writers (see quotation, 
p. 737), but whether they were native or had been introduced by the 
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early settlers is uncertain. It is quite likely, however, that like the 
wood-rats they may have been introduced from the West Indies by 
earlier visitors. 

(\)ekroaohes are much less numerous here than might be expected 
in so warm a climate. They are undoubtedly kept in check to a 
great extent by the common ichneumon parasite (Urania appendi- 
(faster, p. 754, fig. 100), which destroys the eggs in the egg-capsules. 
The Agua Toad also feeds largely on cockroaches, as shown by its 
stomach contents. They are also destroyed by the larger spiders 
and centipedes. 

Amerivan Cockroach, (Peripfaneta Am^ioana (L.) Bunn.; Sauss.) 
Fioubeb 198 , 199. Plate XOIX , Figubs 10^ a. 

Very common and perhaps indigenous. It is one of the most 
abundant species here. Supposed to be of American origin, but 
now found in nearly all warm countries, especially on the sea-coasts. 
It sometimes lives among and under the decaying debris, just above 
high-tide, but is mostly found in houses and stores and on ships. 



Figure 199 —American Cockroach ; a large male ; about nat. siae. Length 
43 inm^ Phot by A H V. from a Bermuda specimen. 

It IS yellowish or rusty brown, but the thorax (pronotum) is 
usually marked with a sub-marginal pale yellowish band, and often 
with a triangular median spot of the same, which may be divided. 
The elytra of the male reach decidedly beyond the end of the body ; 
in the female they are much shorter. The adult male is decidedly 
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larger (about 20 per cent.) than the female, and flies with great 
facility ; length 

Cockroaches were mentioned a« abundant, by Gov. Butler, 1010, 
(see p. 787). In 1070 complaints wore made that the cockroaches 
were rapidly destroying the public records, and cedar chests were 
ordered made, in order to preserve them from further destruction. 
These early cockroaches were probably this species. 

Amiralian Coekroach, (Periplaneta AuHtrnlasm {V 2 ^^v,) Brunn.; 
SauBs., Mem. Hist. Nat. Mex,, iii, p. 72, 1 ho4.) 

Platk XCIX; Figure 20. 

Similar to the preceding, but the male is rather smaller ; the 
elytra extend a little beyond the body and are about ecpial in the 
male and female; the prothorax is more transverse and more elliptical, 
or relatively shorter ; less prolonged anteriorly. The pronotiun has 
a pale yellowish submarginal band, wider medially, and externally 
bordered with very dark brown ; the central -spot is dark brown and 
usually somewhat bilobed ; the elytra have a conspicuous short scap- 
ular bar of yellowish white ; basal part dark rufous brown, chest- 
nut brown distally. Length of head and body in both sexes, 28- 
; of elytra 22-23™*“. The caudal appendages of the male 
reach about to orxl of elytra. The larva has a row of yellow spots 
on the sides of all the segments. 

Nearly cosmopolitan in warm countries : North America, from 
New England and Nebraska to Florida and Mexico ; West Indies; 
South America ; Europe ; Asia ; Africa ; Australasia, etc. 

This species was identified by Mr. Samuel Henshaw, from speci- 
mens in our collections, both of 1898 and 19ul. It is a common 
species at Bermuda, both in the fields, under stones, and in buildings. 

Oriental Cockroach; Black-beetlcP {Stylopf/ga oricntalis (L.) 
Fisch.; Gerst.; Sauss.) Figure 200. 

This large, plain, dark brown species, which is the ‘‘black-beetle” 
of English kitchens, is moatly confined to dwellings and ships. Its 
wings are small, even in the adult male ; nearly abortive in the 
female. 

Surinam Cockroach. (Panohlora Surinamenaia (L.) Sauss.; Brunn.) 
Plate XOIX ; Figure 19, b. 

This species, which is common, is about an inch long when mature, 
and rather broad ; the elytra are wide and longer (about 5™"*) than 
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the body, ferragi nous-brown, paler at the anterior or basal margin, 
and with a short humeral black line ; prothorax brownish black, the 
anterior margin testaceous ; vertex of head blackish. * A variety 
from Bermuda, according to Sausaure, has the thorax brownish black 
with a testaceous line on each side of the anterior margin. 

Widely diffused in the West Indies and East Indies ; New 
Orleans ; Paris, France (Sauss.); S. America ; St. George’s, Nov., L. 
Mowbray, var. 

In this genus the prothorax is roundish, not truncated posteriorly > 
blit convexly arched or angulated in the middle. 

Madeira Cockroach y JCnockery {^Patichlora Maderm (Oliv.) 
Sauss.) 

This large species is very common in storehouses. When mature 
it is nearly 2 inches long (48*®®), including the elytra, which extend 
about H™"™ beyond the end of the abdomen. It is fuscous or yellowish 
brown, the olyti*a paler or more yellowish than the body. The pro- 
notum is short and broad, ornamented with a double row of dots, 
which form a lyre-shaped or V-shaped figure with the angle rounded ; 
or sometimes it is shield -shaped. Supposed to be of African origin, 
but now widely diffused in the East and West Indies ; Africa ; 
South America ; Mexico, etc. 

This is probably the species called by the Bermudians “Knocker” 
or “Dnimmer,” owing to the loud noise that it makes at night. 
At least it was the only large species that I found in places where 
the noise had been heard. This name and the noise have, hoivever, 
usually been attributed to a different and larger species {Blabera 
glgantm (L.) Sauss.) in the West Indies, but I am not aware that 
the latter has been found in Bermuda. Possibly several large species 
have the power of making the same noise. This was first recorded 
by Uhler, from Heilprin’s collection. Probably other undetermined 
species of cockroaches occur in Bermuda. 

Water Bug ; Croton Bug, {^Eetohia Qermanica (L.) Bteph.; Scud.) 

Fiouas 201. 

We were told that this small species occurs in some dwellings, but 
obtained no specimens. It is widely diffused in most countries. 

Ceratinoptera diaphana Brunn.; Sauss., Mex. Rech. Zo5l., vi, p. 20, 
pi. i, fig. 17, 1870, 

Recorded by Jones, 1876, from specimens identified by S. H, Scad- 
der. A small cockroach, native of tbe West Indies. 
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Winglese Cockroach. (Subfamily, Panestrina*, t. A. N. Caudell.) 

Head amall ; body obovate, widest behind the middle, abdomen 
about 3 timeH width of head; total length, breadth of head, 

3.25™*"; of abdomen, Color, above, dark bro>\n, smooth and 

lustrous as if varnished back to 4th abdominal segment, beyond 
w’hieli it iH dull blackish brown ; integument very firm, minutely 
punctate ; under side and legs light chestnut-brown ; hea<l deeper 
chentnut ; mouth -parts, anterior border of elypeiis, and base of 
antennie brownish yellow ; vertex of head with an ill-defined 
chestnut-brown patch. The tarsi are broken, ho that the species is 
indeterminable. St. George’s, Oct., L. Mowbray. 

Phyllodromm (.'), sp. 

A nymph obtained in April is doubtfully referred to this genus by 
Mr. Caudell. It is chestnut-brown ; lateral marginal streak on the 
thorax and abdomen, sutures, and middle of prothorax j»aler; 
length, 19'"™; breadth, 7.5""". 

n. — Bermaptera. (Earwigs.) 

Great Sea-side JHanrif/, {Lahidura riparia (Pallas) Dohrn = L. 
giijantea (Fabr.) Fisch.) Figure 202. 

This, whi<ih is perhaps the largest Bj)ecie8 known, is not uncom- 
mon here, ot^curring among debris along the shores, and also in store- 
houses. It is very widely distributed in the warmer parts of both 
hemispheres, including Europe and the southern ITnited States. 

Black Seaside Eanoig, {AniaolabiH marifiwa Fieb.; Scudder, lh73 
z=iForcindla maritima Scudder, in Jones.) Plate C ; figures 
0-9. 

This large, widely distributed species is common under decaying 
debris and stones at high-tide mark. It may have been indigenous 
here. It is found in the same w^ay on the American coast, as far 
north as the Thimble Islands, near New Haven, Conn., where I have 
found it abundant in recent years.* West Indies ; Brazil ; Japan ; 
Europe ; and coasts of most warm countries. 

^ It seemed possible at ftrst that this earwig was accidentally introduced into 
these islands by me, in 1898, for my dredges, nets, ropes, etc , were sent 
direotly to Outer Island, on my return from Bermuda that year, without being 
unpacked in New Haven. 

I hod not noticed them previous to 1900; but on the other hand I had not 
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Both sexes are completely apterous when adult, and nearly black; 
the young are grayish or dusky, and very active. 

AniHolnbis anienuata Kirby, sp. nov., was described from Ber* 
muda, Journ. Linn. Soc , xxiii, p. 517, 1891. 

o , — Th ysanura. 

Sih^er-witch ; Slieker ; Shiner, (Lepisma mccharina 1^,) 

Fiouaa 294. 

Found in bouses and outbuildings, often among books and papers. 
Widely distributed in most countries. Probably Lepiama^ or Ther- 


202 



Figure 202.— Great Earwig {Ijjibldura riparia ) ; x If ; after Claus. Figure 
204 —Silver Witch {LepUma Bttcoharina ) ; x 2 ; after Packard. 

mobia, domeatica Pack.) would be found in bakeries and kitchens if 
looked for. 


looked for them here. They are now, July, 1902, very abundant, though the 
paat winter ban been of such unusual aeverlty that most of the native cook- 
roaches, usually very abunaant under the decaying debris along the beaches, 
ware nearly all exterminated, while the earwigs, of all siees and in great num- 
bers, are to be found in the same places* On recently visiting other islands of 
the ^oup to look for the species, I have found it equidly abundant on several 

o. them and on the adjacent mainland, thus indicating that it was introduced 
at some earlier period. 
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— Introduction of Arachnids and Myriapods, 
a. — Araneina (Spiders). 

The only native spider mentioned by the early writers was the 
great Silk-spidor (Mephihi claripes Fabr.). Figures 205 , h. 

At first it was thought by the settlers that its strong silk was that 
of a silkworm, and later that it indicated conditions favorable for 
the production of oominereia! silk. 

The following is Stracliy’s account of it, 1012 : 

‘^Certaine spiders, indeed, of a very large size, are found hang- 
inge upon the trees ; but inateade of being dangerous, or any way 
harniefull (as in other places), they are here of a most pleasinge and 
beautiful! aspect, all over as it were, deckt with silver, gold, and 
perle and their webbs (woven in the sommer upon trees) are found 
to be perfect silck, and that as well in respect of substance as coulour, 
and so stronge they are generally that birds bigger and by much 
stronger than sparrowcs, are often taken and snarled in them as in 
netts.’’ 

Richard Stafford, in a letter to the Royal Society of London, 
written July 10, 1008, and published in its Transactions, describes 
its habits as follows: — 

“Here ar? Spiders, that spin their Webbs betwixt Trees standing 
seven or 8 fathom asunder; and they do their Work by spirting 

* The colors of adults, after brief preservation, as studied by me, areas follows . 

The color of the abdomen varies considerably; the largest ones are reddish 
brown, chestnut-brown to brownish yellow, often with an orange tint j) 0 «- 
teriorly ; a narrow, pale silvery band crosses the anterior part of the abdomen, 
jnst back of the hump ; two dorsal rows of small, round, pale silvery or golden 
spots, four or five spots in each row ; numerous other smaller silvety or golden 
spots, irregular in shape, are scattered over the abdomen, most numerous on the 
sides and posterior end; a silvery cross-band also occurs on the under side, aute- 
riorly ; also small blotches, which sometimes form two lateral streaks and a 
bracket-shaped transverse line on the middle area Dorsal surface usually has 
a dark median Hue with irregular dark lines diverging backward from it ; dark 
brown around the spinnerets. 

Thorax above dark brown, but thickly covered with silvery soalee ; beneath, 
dark brown ; Faloers and distal joints of palpi black ; legs dull orange-yellow 
or orange-brown, with a wide band of dark brown or black at all the joints ; plu- 
mose hairs black ; tarsi long, blackish, except proximally. 

The larger examples are to 5.50 inches (IHO-llO"* * * "^) across the outstretched 
legs; length of body, fiS to 80^^; of abdomen, 28*””*; breadth of abdomen, 12”****. 
Adults, t^deen late in summer, were sent by Mr. T. Q. Gosling. 
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their Webb into the Air, where the Wind carrier it from Tree to 
Tree Thi« Webb, when finisht, will wnare a Bird aa big as a 
Thrush. Your seli may prove it, for I have sent you some.” 

No representatives of the Harvest men {BfiolangUlm)^ Scorpions,’*' 
Whip-scorpions, nor Book scorpions, are yet known in Bermuda 
Lai ge spiders of the My gale group have not yet been reporte<L 
Of the 8 \ species of spiders now recorded from Bermudaf only 



Figuro 205 ~>Silk Spiders, both females; a, dorsal , h, profile view, ^ uat size 

Phot byA H V 

two or three are peculiar to the islands, so far as positively known. 
Most of the others are either widely diffused species, or else pertain 
to the West Indies and southern United States. Some of the latter 
may have been indigenous, like the HUk-spider, but most of them 
have undoubtedly been introduced by oommeroe, for spiders are 
admirably adapted for transportation by vessels. 

* After the above was lu type, Mr 1» Mowbray of Si George's mfeirmed me 
that he found a scorpion tuider a stone, several years ago, and that It is still 
preserved in 8t. George’s The i^eoies is not known* He also says that a 
vessel loaded with logwood had arrived a few years previously and that scorpions 
were found in her cargo. Whether any other specimens have been found, I do 
not know Such a species might easily become naturalized about St George’s, 
where there are plenty of ancient stone walls, and long escape observation. 

t A nearly complete Iwt of the known spiders of Bermuda is given by Nathan 
Banks, in Trans. Conn Acad., zi, p. 267, 1901. The present list is based on the 
latter 
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The most prominent species, aside from the Silk-spider, is the 
great brown House Spider {Meteropoda venatoria)^ which is very 
common. Fig. 206. 

The cosmopolitan species were probably mostly introduced from 
Europe by the early settlers, while the tropical American forms 
were mostly brought from the West indies. Probably every vessel 
that arrives brings numerous spiders, some of which may easily be 
naturalized. Doubtless there are numerous additional species, not 
yet recorded from the islands. 

The following species are generally distributed in both hemis- 
]>heres : 

Tsgsnnria Derhami Hcop. 

Pholcus tiptUoides Koch. (Fig. 212 ) 

Thvndiuiti tepidariorum Koch; House Spider. (Fig. 21 JJ.) 

Theridium ri{fipes liucas; House Spider. 

rioborus genieulatfis Olivier. (Fig. 215.) 

lleferopodti vencUoritf (L.); Oreat House Spider.* (Fig. 206.) 

Titpinaitus meMtnoijnalhm Black Jumping Spidei. (Fig. 

222 .) 

PhMppus Paykidli And. and Sav.; Jumping Spider. (Fig. 22 5.) 



Figure 206. — Great House Spider (Hetoropoda rmnforw) ; natural size, 

Phot, by A. H. V 

The following are native of the West Indies and southern United 
States: — 

Zoitoscsles rufesoens Lucas. 

* Very common in outbuildings ; runs and jumps with great agility. The 
larger ones are 4*5 to 5*25 inches aoroet the outstretched lege. 
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Filistata hihernalU Ilentz; Large Brown Spider. (FigB. 2 JO, 211.) 
A rather large brown houfle apider. 

Scytodea longipes Lucas. 

Seytodea fnsca Walok. 

Lathrodectna geometri<yiia Kooh; Venomous Spider. (Figs. 21 4, 
a, b.) Abdomen light gray, with darker gray markings. 

Argyroepeira hortorum Hentz; Silvery Spider. (Fig. 2lH.) Abdo- 
men with silvery marks. 

Naphila elncipes Fabr.; Silk Spider. (Fig. 205.) 

Fpeira kfbyrinthaa Hentz. (Fig. 219^/, 219^) 

Oxyopea aalticua Hentz. 

The following are native also of the West Indies: — 

Fpeira gracilipaa Blaokw.=^. Theiaii Walck. 

Anypba^na VerriUi Banks, op. oit, p. 270, fig. 2. Fig. 207. 
Kutichurua inaulanus Banks, op. oit , p. 27o, fig. 3. Fig. 208. 
Wala verttaUa Peckham; Jumping Spider. 

207 209 



Figure 207 . — An yphastia Verritli; epigynum. Figpire 208 . — Su lichurua i mmia ntta; 
epigynum. Figure 209 . — Oonopa JfertnucUinaia ; a, eyes ; 5, epygynum ; c, 
hind leg. Brawn by Banks. 

The following is from Europe and North America: — 

Dyadera crocata Koch. 

Easily recognized by its orange-red or saffron-colored body, 
(^ommon under stones. 

The following are fouud in the southern United B^tes; — 

Theridium atudioaum Hentz. 

Uydoaa eaudato Hentz. (Fig.. 210.) 

Argyrodea naphilm Tacz. 

Anyphcma mlox Becker.^ 

* Mr. N. Banks informs me that he has recently examined speeiiiienB of this 
species from St George^s (U. 8. Fish Oom.). It Is a pale-coloted species, abont 
lO"*"' long, with porrect mandibles, espeoiaily long in the male. It is known 
from sontlheni Florida (t. Banks). 
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Two or three species that appear to be endemic are known only 
from Bermuda^ but they may eventually be found in the West 
Indies. These are as follows: — 

Thomisus (XysticKs) pallens Blackwell. 

Odnopa liermudensis Banks, op, cit., p. 269, fiiif. 1, I90J. Fipc. 209. 

Lycosa Atlantica Mar\, ty}»e from Bermuda. It may be the 
same as L. fusc(t Keys., from (’‘uba (t. Banks). Fig. 220. A dark 
brown or almost black Wolf-spider. 

Dr. Fr. Dahl (Plankton Kxped., i, pt. 1, p. 110, 1892) recorded 
undoU^rmined species of Clubhna and Troofiosa. 

Notes on Colors of the Spid(rs. 

The following notes were made on the size and colors of a part 
of the spiders, after they had been preserved for a short time in for- 
malin Holutio!! ; apparently the c4>loi*s had not much changed, but 
the size of the abdomen was often considerably diminished by 
hardening and shrinking. 

IWstatu hibernalis Ilentz ; Large Brown Spider. Figures 210, 211. 

Cephalothorax of a female, orange-brown or rufous, a black patch 
between the eyes; legs of the same color, with nariow bands of white 
at the joints beneath, and becoming blackish at tips, partly covered 



Figurs 210,^l'^»8teita hibemalis Hentz ; luals ; slightly enlarged. Phot, by 

A, H. V. 

with scattered black hairs ; falcers small, dark brown, with black 
hairs, the terminal piece block ; abdomen plain pale buff with black 
hairs, not crowded ; palpi stout and short, deep orange-brown, like 
the legs, black distally. 

Length of body of female, about .76 inch (18 to 20“*“). 

Teaks. Cokk. Acad., Vol. XI. 68 Dac., 1902. 
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The male (see lig. 210) has much longer and more slender legs and 
palpi, and smaller body. Color lighter yellowish brown, with black 
hairs. Lives in outbuildings, making a large, dense web, with a 
deep funnel-shaped den behind timbers and in other similar places. 

Scytodes Jongipes Lucas ; Long-legged Spider. 

Although the body is small (about 0-10““‘ long), the legs are very 
long, the anterior ones being about 65 to 70*"**’, or about 2.5 inches 
long. In an adult male they are orange-brown, with a conspicuous 
brownish black band at the knee joints, and fainter narrow dark 
brown bands or blotches on the femora, with a larger dark spot on 
the basal joint beneath ; Cephalothorax tawny brown, mottled and 
specked ^inth darker brown and pale yellow, and having a rudely 
lyre-shaped dorsal blackish area, enclosing a light yellow area, with 
golden reflections when dry, from which a pale line runs on each 
side to the prominent, black, lateral or posterior eyes, which are 
situated far back, and a median pale line goi^s to the pair of closely 
conjoined anterior eyes. On the blac)c, lyre-like patch are about six 
small, pale yellow, roundish spots, having a silvery or golden luster 
when dry, forming a somewhat circular group ; others that are less 
distinct are scattered on the sides ; posterior area silvery, preceded 
by a blackish blotch. 

The female is similar but darker, with the dark markings more 
distinctly blackish, and with the legs darker and more conspicuously 
banded or else spotted with blackish on most of their length. It is 
a very active species, which lives in large loosely constructed webs, 
especially in the mo^tlis of caverns.^ It runs over the webs with 
great agility by reason of its long legs. 

Bysdera crooata Koch ; Orange Spider 

Cephalothorax and legs plain bright orange^rufous or reddish 
brown, above and below; eyes black; abdomen pale buff or grayish. 
Length 12-13****". Common under stones. 

? Bypsinotus pumilis Keys. See Banks, p. 270. Brown Spider, 

A rather large orange or reddish brown spider, with stout legs, 
Cephalothorax plain dark reddish brown posteriorly ; blackish ante- 
riorly ; abdomen dark tawny brown, with a median sagittate pale 
streak, its shaft crossed by several recurved, narrow pale lines. * 
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Tegenaria Derhami (Scop.) Knier.; Black House Spider. 

Cephalothorax black with a deep reddish brown or brownish red 
central area; abdomen nearly black, with a pale median streak and a 
short oblique lateral stripe on each side ; legs dark rufous-brown 
without bands. 

Bholem tipuhUleH Koch ; Long-le^^ged Spider. Figures 21 ti, b, e. 

Cephalotliorax and abdomen light yellowish brown (u' buff, with 
curiously bent or undulated blotches of blackish brown on the sides 
of the abdomen, which has also a median streak anteriorly and a 
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Fifmre 312. — Phohun fipvhifJfis; <i, profil<^ view of l)ody and bas^e of lege of 
female, x2i^ ; 6, front of head ; c, epigynnm ; after Marks. Figure 318. — 
House Spider (r^eWdium trpulariorum) i female, slightly enlarged; after 
Exnertou. 

double dorsal n)w of spots farther back; cephalothorax with a 
median streak, two or three angular lateral 8pf)tM, and a black mar- 
gin ; legs very long and slender, brown, with a narrow band of 
white at the joints, preceded and often followed by an ill-defined 
band of brown. 

Theridium tepidarlorum Koch ; House Spider, Figure 21.1. 

Cephalothorax in female tawny brown ; abdomen light gray or 
yellowish gray, irregularly specked or mottled with dark brown or 
blackish; legs tawny brown, with dark brown bands at the joints. 

T/ieridium at^idiomm llentx. House Spider. 

Thorax and legs pale rufous-brown, a few darker brown bands on 
the legs; abdomen gray» with a wide, lobulated, median, dorsal 
streak of blackish gray, edged with white. 

Lathrode,atua geomelrious Koch \ Venomous Spider. Figure 214, a, i. 
^ The abdomen is light grayish yellow, finely specked with brownish 
anteriorly; always marked with curiously arranged, narrow, blackish 
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or dark brow n lines, often very distinct, producing a map-like eifect. 
There are often three or four divergently transverse black lines, and 
a posterior median dorsal one, and usually two small rhombic or 
cordate median dorsal areas, enclosed by narrow dark lines, and a 
smaller rounded one farther forward ; the sides are covered with 
curved or wavy linos enclosing irregular areas ; three small, dark 
211 214 



Figure 211. — Fdutiata hibtmalu ^ female; slightly enlarged. Figure 214 — 
Venomous Spider (LathroU^ctuB gmeneirimiB) , <i, female with roi‘Oon ; 6, 
another female , about uat. siase. Phot, by A H V. 

brown, roundish spots on each side ; legs rufous-brown, with dark 
brown bands at the joints ; spinnerets surrounded by a black ring 
interrupted by five or six white spots. The eggs arc large, enclosed 
in a tough spheroidal cocoon, to which the female clings tenaciousl) . 
Found on fences, etc. Ijengih of body of female, 8-1 abdomen, 
6 to 

Jiathyphuntes^ sp. A small, plain, slate-colored spider. 

Ulohorm geniculatua Oliv ; Ring-legged Spider, Figures 215, 216 
Adults are conspicuously marked with black spots and rings. 
Ceplialothorax nearly black, with a lanceolate pale spot posteriorly ; 



Figure 215 — Riug-leggf*d Spider (Vloborua gentcuiaiun) \ a, dorsal view of 
female, x ; 210— />, palpus of male , c, epigynum ; after Karx. 

abdomen dark gray or pale gi-ay, thickly specked and blotched witl^ 
black, the black often predominant; legs yellowish brown, or light 
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gray, broadly banded with black; the black often prevails, so that 
they appear black with narrow ^^hiiiBb bands. Young ones are pale 
with narrow black bands on the legs. One adult female is tawny 
brown on the thorax, with a pair of lateral ereseent-Hhaped spots of 
yellowish on the sides, besides the ]>osterif)r spot ; abdomen grayish 
brown ; large anterior legs tawny or rufous, with wide black bands ; 
others with black and white bands. 

Cyclosa caudata (Hentz) = (L coniea Emert. Figures *^17, <7, h. 

Color varied with gray, black, and white, with some yellow, in 
variable proportions, some being light and others dark gray ; eepha- 
lothorax often dark gray or black, legs white annulated with black 
at the joints and usually between thorn ; abdomen dark below. 



Figure 218. — Silvery Spider {Argyroeptira hortorum ) ; cr, dorsal view of male ; 

6, dorsal view of female, x 2 ; c, male palpi ; much enlarged ; after Emerton. 

Length 5 to 6®*®. The hump on the abdomen of the female is varia- 
ble in sise, and is scarcely noticeable in the smaller male. 

Its habits in Bermuda are the same as described by Emerton for it 
in New England : 

^^This species seems to live all the time in the web. Across the 
web there is usually a line of dead insects and other rubbish fastened 
together with a quantity of loose web in which the cocoons are also 
concealed. The spider standing in the middle of this band, where it 
crosses the center of the web, looks like part of the rubbish.” 
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Af(/yroeimra horfomm (Hentz) ISmert.; Silvery Orb-web Spider. 
Figures 51 8, a, b, c» 

Abdomen pale yellowiah brown or bnff, with large irregular 
patches of bright silvery white ; thorax plain yellowish ; legs pale 
brownish yellow, becoming tawny distally ; falcors dark brown. 

Epeira lahyrinthm llentz; Ernert., Trans. Conn. Acad., vi, pi. xxxiv, 
fig. 8 ; pi. XXXV i, fig. 11. Figures 2100, 210i. 

Cephalothorax dark brown, with a w^hite patch around the eyes, 
and smaller ones on the sides ; abdomen whitish, with a distinct lob- 
ulated dark brown or blackish figure on the posterior half, including 
some w liite spots anteriorly ; dark below, wnth a median pale line ; 
legs white with narrow dark brown aiinulations at the joints. 
Length of female, 

219a. 219b. 



Figure 21*? — catidata , a, dorsal ; b, profile view of female, enlarged 
about 4 times ; after Kmerton. 219a . — Sandra labyrtnthea; o, dorsal 

view. Figure 219b — The same; male palpus , after Emertou 


ffeteropoda venatoria (L.) ; Great House-spider. Figure 200 . 

Color dull grayish brown or yellowish brow^n, with scattered black- 
ish hairs; on the legs black specks at the base of hairs. Length of 
body sometimes 22-24®® ; expanse of legs may be 130®®, or about 
5,25 inohoB. Takes its prey by ohaeing or jumping upon it, like the 
Wolf -spiders. In spite of its evil Latin name it is considered harm- 
less by the natives, and is also useful in killing cockroaches and 
other vermin. 
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Lycoea Atlantica Marx ; Common Wolf-gpider, Figures 220, 221. 

The color of this species is variable. In some of our specimens 
preserved in formalin the cephalothorax is dusky or tawny brown, 
with a narrow median stripe of lighter brownish yellow, wider ante- 
riorly, and a curved lateral stripe of the same color on each side and 
of about the same width ; extreme margin edged with a narrow 
black line ; abdomen brownish black thickly covered with short 
black hairs, and with a faint median stripe of pale brown anteriorly, 
220 



Figure 220.— Wolf spidor (Lycom dorsal view, xl|; phot, by 

A. H. V. Figure 221.— Tho same; epigynum ; after Marx. 

more visible while wet, and sometimes divided by a median dark 
stripe ; often, also, a pale lateral line on each side ; sometimes the 
pale dorsal abdominal streak is forked anteriorly, enclosing a forked 
black streak, w’hich encloses a short median yellow streak or spot. 
Frequently the abdomen is jdain blackish or smoky brow^n, or dark 
gray. Length of body 10-13"'*”. 

Lycom^ sp.; Brown Wolf-spider. 

A large, nearly plain, tawny-hrown species with many small, indis- 
tinct, dark roundish spots on the abdomen ; legs plain orange-brown, 
with reddish joints; cephalothorax and abdomen blackish below. 
Length about 8B-40*"*". 

TTaftf vemalii Peokham ; Iiittle Brown Jumping Spider. 

Cephalothorax plain tawny or rufous-brown ; abdomen plain light 
yellowish brown ; legs similar to abdomen in color except the stouter 
anterior pair, which are rufous-brown, like the cephalothorax ; no 
bands on the legs, liength of female about 0"**“. 
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TopinnttuB tnclaiioffHHthus TjuoftSj Bl&ck Juiupiiiif Spider. lij^uroH 
2‘2-2, a, b, c. 

Cepbalothorax plain black, with gray haii-s ; abdomen black, with 
a wide, irregularly lobnlated median patch, divided anteriorly by a 
median black streak; its lateral margins and under surface also pale; 
legs tawny brown, with blackish spots ; falcera and under side of 
thorax black. Length of a female H™"*. 

228 



Figure ^2,^Tnp%nattu» meUjmoyn/aihm : a, dorsal view ol body of male, 
6, c, palpi of male; after Marx. Figure 229, — PtexippuB PnykuUi; 
a, dorsal view of female, x 3 ; d, male palpus ; epigynum ; after Marx. 


Phxippna PaykuW Aud. and Menemerua Blaok»; 

Large Jumping Spider. Figures 228, a, ft, c. 

Cepbalothorax of male dark brown or blaokiah, with a median 
streak of dull reddish browh or tawny, not reaching forward to the 
eyes ; abdomen mottled with dark bi^own and gray ; legs dark 
tawny brown, covered with conspicuous black hairs, but not banded. 
Length 9-11“*“. 


ft. — Acarim. (Ticks and Mites.) 

An undetermined species of tick {loiodea) was recorded by Hurdis 
(Rough Notes, p. 32H) as found in large numbers on the leg of a 
heifer. It was white and the size of a pea. Mr. Nathan Banks,"' 
1901, recorded a North American mite (Actineda agilia Banks), and 
undetermined species of Jthgneholophua and Sohataapia as found in 
our collection. A species known as the Mccharia-mita {Rhi- 
zoglyphua eckinopua) occurs on the diseased bulbs of the Easter Lily, 
and is supposed to be one of the causes of the disease. A mite 

♦ Mr. Banks has determined all the mites and spiders in our eollecilons. 
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parasitio on Orihetla insignis has been mentioned above (p. BOO). 
Mr. Banks says it is a Tyroglyphas^ but the specimens were 
too imperfect for specific determination. 

Orange Rust-miie. {J^hyiopius oleirorm Fifj. 225. This 

has been recorded as occurring on oranges in Bermuda, (see Riley 
and Howard, Insect Life, iii, p. 120, Nov., IHOO.) It is a very 
minute species which causes the rusty patches on oranges. 



Figure 224.— Cattle Tick {Ltodrs boHs li.) ; after Riley. Figure 224a — Mange 
mite of cattle; after Murray. Figure 2245.— Bird-mite (DrrmanyHmiH avtum), 
after Murray. Figure 225. — Orange-rust Mite {Phyfopfm oleipomn). Figure 
226. — Cheese Mite (Tyroglyphuti itiro), after Howard. All much enlarged. 

Cheese Mite. {Tyroglyphus siro (L.) Figure 226. This occurs 
in old cheese, as in Europe and the United States. 

Tropiohird Mite (Alloptes phaf^thontis Gmel. (t. N. Banks.) 

Several specimens of a small, dark brown mite, from .50 to .75"'"’ 
long, were found on the Tropic-bird by A. II. Verrill. The body is 
rather narrow, oblong., subacute at each end. l^gs about half as 
long as body. Four caudal bristles, about as long as body. 

Megninia csquinoctialis Trouess. (t. N. Banks.) 

Associated with the above was a single specimen of this larger 
species, having the posterior legs much longer tlian the others; 
body ovate; abdomen tapered, subacute. 

Leaf -mites ; Red Spiders. {Tetranychus.) Two or more species 
of this genus W’ore observed on garden plants, but were not carefully 
studied* The coipmon form was, apparently, T. himaeulatus (fig. 
227), common in the United States. This species usually has a red 
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or yellowisli red body when mature, with a dark spot on each ride, 
but sometimes it is greenish. Ijoiigth of body, .4 to .5®"*. Lives 
under a loose tine web on the under side of leaves of various plants. 
Others were apparently T. iUarius (flg. 228), a common “red spider” 
of conservatories in Europe and Ameriija. It doubtless occurs here 
in abundance, at certain times. Both are very injurious. 

A small, undetermined, yellowish white mite, probably of the 
genus Uropodtiy was found strongly attached Vjy a filament, in a 
cluster, on the posterior dorsal surface of the body of a Pangc^us^ a 
black cydnid bug (see fig. 175, p. 801). It has a short-elliptical 
body, convex above and flat below, with a ekitinous integument; 
legs short. It is immature and probably undescrilmd, (t. N. Banks.) 

Doubtless many more Acarina are common, but the mites have been 
very little studied here.* 

227 228 

•f 

& 

Figure 227.— Two-spotted Leaf-mite or Ked-spider {Tetranychus bimaotde,tu$ 
Banka) ; a, dorsal view, x 86 ; 5, tarsus and claw ; c, palpus ; after Banks. 
Figure 228.—“ Bed Spider” (T, Ulariunh.); o, dorsal view of male, x40; b, 
six-legged young of same ; c, tarsus and claw ; after Murray. 

c. — Myriapods. (Centipedes, etc.) 

Only about seven or eight species of myriapods are known from 
the Bermudas, all of which, except perhaps the Spirobolua^ have 
probably been introduced by man. The largest and most important 
is the Centipede. 

Centipede. (Scolopendra subapinipes l^eaoh.) 

Plats C ; Fionass 1, 2. 

This is common, at least in many parts of the Main Island, as at 
Bailey Bay and Walsingham. It is found under stones, old logs. 

The Mange-mlte of cattle (fig. 2H^)75iat^f the hc^(iiar(^U 9 ; and 
the Chioken-mlte or Bird-mite (Derman/yimut aeium Dug., fig. 2245) are known 
to occur. 
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etc. duriug the day. The larger individualR are about six inches 
long; color dark chestnut-brown, blending into dull verdigris-green 
on the sides. Although its bite is vetionious and somewhat painful, 
as a member of my party expi'rienced, it is scarcely more so than the 
sting of a large wasp or hornet. 

Lithohiue lapidif^ola Mein. 

This European species was recorded, with some doubt, by C. H. 
Bollman, I88n, from Ileilprin’s collection. We found the same form 
rather common under stones. 

House Centipede, {Scutigera forceps TAsi,^Cermatia forceps,) 

Figure 239. 

Not uncommon in cellars, etc. It often gets into the water tanks. 
This is a harmless and very useful species, for it devours large num- 
bers of flies, cockroaches, and other household insects. It is nocturnal 
in its habits, and runs with surprising agility at night. It is very 


229 



Figure 229. — Houss Centipede {Scutig€rafort^epH)\ natural size , from Webater’H 
iutemational Dictionary ; after Marlatt. 

fond of moist places, like cellars and greenhouses. It is widely dis- 
tributed and has become common in the seaports of southern New 
England during the past twenty years. 

I found a specimen in one of the ancient water tanks at the ruined 
forts on Castle Island, long uninhabited. This would indicate that 
it was introduced here as long ago as the war of 1812 . 

Meeiatocephahie OuUdingii Newport. 

A West Indian species recorded by Bollman, 1889, 

Thauiund^tegs ; Oalky^ujorfn ; MiUiped, {Spirobolus Heilprini 
Bollman.) » 

Described from Heilpriirs Bermuda collection of 1888. We 
found it common under stones, etc. It is 2 to 2.5 inches long, round, 
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and rather fllendor, ehe8tnat-browii, with reddish brown legs and 
antenna) ; HCgnientR striated, except anteriorly, subsegmentod. 

Thousand-hffe ; MUllped. {Julns Morehti ^A\Q9,%.) 

Recorded by Bollmati, 1880. It in native of the Azores. Adults 
dark brown ; legs reddiflli brown ; young lighter, with a median 
black dorsal line, bordered with yellow, and with a roH of black 
spots on each side. Common. 

There are, apparently, other undetermined species of Jtdus in our 
collection. 


• Figure 220a — Galley- worm , Milliped. «p.) 

.39. — Introduction of Terrestrial Isopod Crustacea. 

Bleven species of terrestrial Isopods are recorded by Miss Rich- 
ardson* as in our Bermuda collections of 1898 and 1901. The fol- 
lowing three new species are endemic, so far as known : 

Forcellio parricornis Rich., fig. 230 ; Leptotrichus granulatns 
Rich., fig. 231 ; Uropodim Bertnudensis Rich. (gen. and sp. nov.). 




1 



■ ■ 

j 


1 ,;| "■■§ 


! 

1 



Figure 282 —a, Sow-bug or Slater (ForcBllio Ueoi$); 6, f/, PllUbug (Ammdilli^ 

dium vulgarr). 

The following are widely distributed in both hemispheres and 
have doubtless been introduced by commerce. 

Tplos LatreWi Aud. and Sav. (Sow-bug or Slater) ; 7! niveus B. L. ; 
jPorceBiolavialAitr. (How-bug, Slater. Fig. 232, o) ; JUttoponorthus 

* liiopod. of the Bermudae, Trane. Oonm. Aoed., xi, pp. 20»-41O, iil. xl, Jaa., 
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ses^fasoiatm Budde-Lund; JIT. pruinosus lir. ; Armadillidium vulgare 
Latr. (Pill-bug. Figs. by />'). 

The Actonisous elliptious 1 larger is otherwise known only from 
New England. 

The eornmon bluish gray Ligia Baudhiiaiia M. Edw., which runs 
very raj»idly over the rocks, is found on all the sea-side ledges and 
clilfs and hides in their crevices. It is widely distributed in the 
West Indies and Tropical America. Figure 23:b 

Ligia oceanicay figure 234, probably also occurs, but we did not 
obtain it. Its distribution is world-wide in warm climates. 



Figure 230. — PtircflWt parvieornh; Figure 281. — U^ptotHchun granufatns ; 
enlarged ; both after Miss BicbardBOU, Figure 283. — Ligia Baudiniana 
X I’i; a', uropodial spines. Figure 284.-— I/i'pici ooeanica^ x H. Figure 235. — 
PhHoncia Bermudense Dahl ; a, x 8 ; 5, uropodial spines ; r*, niaxilliped ; 
d, mandible ; after Dahl. 

Dr. Fr. Dahl (Plankton Exped., i, pt. I, p. Ill, pi. iii, figs. 2, 4, 5, 
7, H, 10, 13, 1892) recorded an additional species of terrestrial isopods, 
(Philoscia BertnudensiSy sp. nov.) See figures 235, a-c. 


40. — Introduction of Earthworms ; Land NemerteunSy etc. 
a. — Earthworms. ( Oligoch<nta.) 

Whether any earthworms were native to Bermuda is uncertain, 
though at least one species is not yet known from any other 
locality. The greater part, of the common species have undoubtedly 
been introduced with the earth around growing plants. Several are 
well known European species, introduced also into North America. 

The following species have been identified, from our collections, by 
Dr. J. Percy Moore, who has recently published a list of the species, 
with descriptions, (See Proc» Pbilad. Acad., liv, pp. h(»-h4, 2 cuts, 
April, 1902.) 
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Enehytnvm marimiH Moore, Proo. Phil. Acad., fiv, p. HO, flg. 1, 1902. 

White; common at and below high-tide mark, under stonea, at 
Coney Island. 

JEisenitt fcetida (Sav.) Mich. Figure 2 ?(). 

Easily recognized by its distinct bands of color. Upper side 
aiinulated with dark purplish brown or chooolate-brown, alternating 
with pale reddish brown or flesh-color ; below light flesh-color, or 
pale yellowish ; clitellus reddish or deep flesh-color, with the dark 
annulations less conspicuous or indistinct. Length 3-5 inches. Com- 
mon uu<ler stones. A cosmopolitan species. 



Figure 286.— fiviida ; a, mature, with clitellus developed ; 5, e, imma- 
ture ; nat. size ; phot, from preserved specimens by A. fl. V. 

Pontodrilue areiioB Mich. 

Light red or flesh-color, plain. Length, 3-4 inches. Common 
under stones at Elbow Bay and Hungry Bay, at and near high tide 
mark. 

JRelodrUus {Allolobophora) ohlorotieue (Sav.) Mich. 

High -tide mark at Hungry Bay, in March and April, under stones. 

HtlodrUuBy sp. A small immature specimen of a second species. * 

Eudrilus Engenm (Kinb.) Mioh. 

A rather large species, 4 to 7 inches long ; color dark reddish 
brown, with a bright purplish, iridescent luster. Under stones. 
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P/ieretima Schmardch (Horst.) Mich. 

In formalin pale buff, with a purplish or chocolate-brown clitellus. 
In life, often dark brownish red or HometirneH greenish or olivaceous. 
In formalin the segments are mostly carinate or angular, with long 
rows of hooks. It is a very lively species, and when disturbed 
wriggles about very actively, much like a salamander, and when 
caught often breaks itself into tw^o or more pieces. New to Ber- 
muda ; known from Barbadoes. 

Common under stones at the old Walsingham house. 

PhereHma Rodericensis (Grube) PirichiHa Pyeri Bedd. 

A rather large species, 4-6 inches long. C’olor in formalin light 
yellowdsh brown ; segments anteriorly and posteriorly with a promi- 
nent angular median carina, bearing long rows ol hooks. Widely 
diffused in warm climates ; West Indies. Active like the preceding. 

Onyehochoeta Windlei Bedd. = IHachwtn Vi^indlei Bedd, Under 
stones, not common. 

In addition to the above, Beddard has described, 1 8f4, from this 
locality Pheretima Rermvdensis Bedd., as Perichret<t^ which is widely 
diffused in the warmer parts of both hemispheres Also, 1891, Pan- 
todrillus Bermndensis (.^r=P. aretm Mich., t, Moore). 

b* — Land Nemerteans. 

A species of terrestrial neniertean ( Ihtrastemma agrxcola W. Suhin) 
was discovered in Bermuda by the Challenger Expedition.* We 
found it common under stones and logs, near Hungry Bay, not 
only close to the shore, but also on the hillsides where the soil was 
rather dry. It is said to live also in the holes of land crabs. Full- 
grown individuals are sometinies siv inches long, in full extension, 
and very slender. It has four small but very distinct black eyes in 
a quadrangle. The color above is dusky browm, grayish, or smoky 
brown, paler below. See Plate V; figure 4. 

Although it is known only from Bermuda, its habits and localized 
distribution are like those of a recently introduced species. It is 
associated with foreign species of €*arthworma and isopods ; still it 
may; perhaps, prove to be endemic. We brought back living speci- 
mens in bottles of damp eaith and mould without difficulty. 

* Sea &. N. Moseley, Notes by a Naturalist on the Challenger, pp. 26, 27, and 
figure. 
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c, — Land Ftanariam. 

Fioitrs 287. 

Mr. T. G. Gosling has sent me a brief <lesoription accompanied 
by a sketch of a peculiar worm that he found near Hamilton. It 
appears to be a laud-planarian. The specimen was, unfortunately, 
not preserved. It was about six inches long in full extension; slen- 
der, its breadth about ; head flattened and semicircular, carried 



Figure 287.— Land Planarian; dorsal view; x after a sketch by Mr. Oosling. 

somewhat raised while creeping. Body light brown, with three 
dark longitudinal stripes ; head dark brown. Found July, lool, at 
Norwood, in garden. See figure 287. 


41. — Introduction of Marine Speciee, 

We cannot doubt that many marine invertebrates have been 
accidentally introduced from North America and the West Indies, 
if not from Europe, while adhering to the bottoms of vessels, 
which in these waters soon become covered with firmly attached 
baiTiaoIes, mussels, hydroids, bryozoa, ascidians, etc.,*** among which 
mollusks, crustaceans, annelids, etc., find congenial abodes and 
abundant food. Sometimes, after only a few months, the accumula- 
tion of such organisms may amount to many tons on a large vessel. 
Many of these cri* * atures are discharging eggs or free-swimming 
embryos which can thus find their way to suitable localities on the 
shoves or bottom. But we have no direct evidence as to which par- 
ticular species have been introduced here in this way. 

No doubt it would be easy, with suitable appliances and care, to 
introduce many useful or valuable species of fishes, shellfish, et< 5 ., 
from the West Indies and the southern United States. A vessel 
fitted with a live-well might be suflicient. Possibly the more valua- 
ble Florida sponges could be introduced in this way, and perhaps 
even the precious Ked Coral of the Mediterranean. 

* I WAS shown a good spsoimen of coral {OruHna sight Inches high, 

that had grown on the bottom of a vessel. 
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Bui it might be necessary to have suitable large stone receiving 
basins^ with a circulation of pure sea-water, in which such things 
could be kept protected for a time, till they had opportunity to 
discharge one or two crops of eggs for the natural establishment of 
the species. The purity of the water here and the porosity of the 
rocks are exceedingly favorable for su(*h experiments. 

It seems possible, also, that the American Oyster (southern variety) 
could be made to thrive here in some of the brackish inlets, but it is 
useless to plant it in pure sea-water. 

The Horse-shoe crab ( LimuJm) could doubtless be easily intro- 
duced, for it is tenacious of life and ranges from New England to 
BraKil. l^hc large market crab of Charleston, S. C, (Mempj}e mer- 
cenaria) and other useful Crustacea of that region could probably be 
easily introduced. 

On a former page (p. 708 ) I have mentioned an attempt to intro- 
duce the West Indian Whelk {Livona There is no reason 

why many other species should not be introduced, for there is plenty 
of food and pure water for a much richer fauna than now exists here. 


BIBLIOGRAPHY. 

As a very complete work on the Bibliogi*aphy of the l^ormudas is 
now in course of publication by Mr. George Watson Cole in the 
Bulletin of Bibliography, it seems unnecessary to give in this 
place all the works referred to or <juott*d, and of which the 
titles have, also, in many cases, been given in foot-notes 
or synonymy. Therefore only the more important works will be 
given here, or those which students might often have occasion to 
consult. Mr, Cole’s work has been of great value to me, in search- 
ing the literature of Bermuda. I am also indebted to him for the 
loan of several works on Bermuda, not otherwise available, and for 
revising the proofs of the following bibliography. 

♦ (7o(«, Oeorge Watnon . — Bermuda in periodical literature. A Bibliography. 
Bulletin of Bibliography The Boston Bf»ok Company, Boston. VoL 
i (No 4, January, 1898), p. 52-54 ; (No. 5 ; April 1898), p. 74-76. 

Note.— Three hundred and Atty copies separately printed. Boston, 1898. 
Colt*, Qotrrge ITateon.— Bermuda in periodical literature ; with occasional refer- 
ences to other works. Series 2. Vol. ii, October, lOOO, to vol. iii, No. 4, 
Jan., 1908. (Not yet completed. It will include the above, and be issued 
separately, with index, when finished.) 

TaANg. CoHir. Aoad., Vol. XI. 


54 


Jam., 1008. 
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The titles of various works relating spenially to the Geology and 
Marine Zoology ai*e reserved for the succeeding parts, which are to 
be devoted to these subjects. But it is thought desirable to include 
here a list of the articles relating to the Marine Zoology of tlie 
Bermudas, recently published by this Academy. 

General and Desoriptire Works. 

AnonymouM. — A True Beolaraiiou of the estate of the Colotiie in Virginia, etc. 
licmdon, Wm. Barret, 4to, 1010. Beprinted by Peter Force ^ Coll., No. 1, vol. 
iii, 1844; and byl^efroy, Memorials, i, p. 12. Contains an account of the 
shipwreck of the Sea Venture and rescue of the people, pj» lK-21 of Force’s 
Reprint. 

Benniifia Pocket Almanac. — Guide and Directory. Published annually since 
1844, by the Royal Gazette OfRq©, Hamilton, Bermuda. For titles of numer- 
ous articles, see Cole, Bibliography, Jan., 1901. 

Bnahellf John J.^ AW about Bermuda ; Hi8U)ry, Guide, Directory, annual vols , 
i-vii. The Bushell Press, Hamilton and Paget, Bermuda, vol. vii, 1902. 
Challenger Kjopadihon. Reports. London. 

Various volumes otmtaiu matter relating to Geology, Meteorology. Magnetic 
variations, Soundings, and Botany. See Cole^ George Wataon. — Bermuda Bibli 
ography, 1901 ; see also Thomaon, Sir C. W. ; Murray, John; Vizard, T. H. ; 
Creak, E. TV.,* and Hemaley, Wni. B., l>elow. 

Many of the volumes contain more or less matter relating to the marine 
zoology of the Bermudas. See Cole. George Wntaon, Bibliography, 1901 (this 
part also issued as author’s separata), for full lists of such matter. 

Godetj Theodore L., M.T). — Bermuda, its history, geology, climate, products, agri- 
culture, commerce, aud government. Ixindon. Smith, FJder & Co. 1860. 

Note. — Those parts relating to Natural History are very inaccurate. Chapter 
xiv, “ Shells,” includes many East Indian species, aud also Oruataoea. See Ad- 
denda. Bui it contains ranch informatidn on the government, agriculture, 
©dnoatiou, people, climate, etc., and especially in regard to the bad epidemic of 
yellow lever in 1856, during which Dr, Godet had medical charge of the 
“Thames,” one of the infected hulks on which large numbers of convicts were 
conftned. See pp. 24-82 of the book. Dr, Godet was a native of Bermuda. 

Heilprin, The Bermuda Islands. 8vo, pp. 261, with 17 plates. Pub- 

lished by the author. Philadelphia, 1889. 

Hurdia, John L —Rough Notes and Memoranda relating to the Natural History 
of the Bermudas. 1897. See also under Zodlogy, and above, p. 725. 

Jonea, J. The Naturalist in Bermuda. London, 1859. Map. 

Jones, J. The Visitor’s Guide to Bermuda. Halifax, New York and 

London, 1876, 12mo, pp. 159, 

JVote.— A large part of the descriptive matter in this work has been reprinted 
in Stark’s Guide to Bermuda. It containB lists of birds, fishes, insects, shells, 
plants, etc, 

Joma, J. MaUhew.^V. S. National Museum, Bull. No. 25, pp. ix-xxlil, 1884. 
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Moneley^ H, N , — ^Notea by a Nataralisi on the ChallonRor. Bvo, London, 1879. 

Note. — A number of pagee are devoted to Bermuda, including an account of 
the geology (pp. 18-28), etc. 

Ogilvy, John^ An Account of Bermuda, Past and Present. 64 pp., 8vo. 

Hamilton, Bermuda, S. Nelmes, 18H8. Contains valuable matter relat- 
ing to history, religion, education, climate, diseases, etc., especially yeP 
low fever. Dr. Ogilvy was Surgeon-General of the jwst 
jRich, It. — News from Virginia of the Happy Arrival of that Famous and Worthy 
knight, Sir Thomas Gates, etc., 1610. A poetical tract. Reprinted, in part, 
by I..efroy, Memorials, ii, p. 674. 

Sfaffordy Jtichard . — Letter of 1668. Trans. Royal Soc., iii, p. 702. 1668. See 

above, p. 510. 

Stark y J. H. — Stark’s Illustrated Bermuda Guide, pp. 157, 46 illustrations and a 
map. Boston, Jah. H. Stark, 1897. 

Note . — A large part of the descriptive an4 historical matter is reprinted from 
Jones’ Visitor's Guide, 1876, and is, therefore, rather antiquated. 

IliatoricaK 

Berketeyy Bhhop (George — A Proposal for the better supplying of Churches in our 
foreign Plantations, and for converting the savage Americans to Christianity, 
by a College to be erected in tbe Summer islands, otherwise called the 
isles of the Bermuda London, 1st. od., 22 pp., 1724, Oranges, p. 12; 
2d. od., 24 pp., 1725. 

Reprinted by several authors. Contains statements as to the destruction of 
cedars and decline of orange culture. See above, pp. 025, 816, and Errata. 
See, Life and Works of Berkeley, by iVo/Vssor A C. Frazer y 8 vols , Oxford, 
Eng., 1871, and ed. of 1891, 4 vols., vol. iv, pp. 846-864, Oranges, p. 858. 

Ditto, edited by Q, Sam peony 8 vols., Loudon, 1897-98, vol. ii, pp. 112-114, 
(Oranges, p. 118). 

Beramda . — Acts of Assembly made and enac^tetl in the Bermuda or Summer 
Islands, from 1690 to 1718-14. (Continued to 1736.) London, 1719-87, 
folio. Not seen. 

Bermuda Recorder. — Paget. Folio. Cyclone of Tuesday night and Wednesday 
morning, September 12 and 13, 1899 Souvenir edition. Vol. 1 (No. 15, 
September 28, 1899), 4 pp., 8 Illustrations, 1 map. 

— ** The total damage to the Bermudas is hero estimated at £150,000 
to £200,000. (Cole.) 

Buttery Oov. AatAtta/e/.— ^Historye of the Bermudaes, 1609-23. See under Lefroy ; 
also above, p. 552, note. Written probably, in the years 1619-25, from 
internal evidence, but not completed at the death of the author. 

Browny Afcawtidcr.— Genesis of the United States. Boston and New York, 1890. 
2 vols. Contains reprints of Letter of Sir George SomerBy 1610 ; R. Ricky 
News from Virginia, 1610 ; Voyage of Gapt Sainuel Argaly etc. 

Churohitly Awnehaniy and Churehilly Jo^u.— Collection of Voyages and Travels. 
London. Folio. See Herrera, and Oapt. John Smith. 
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Clarke, Jatnes 5teintfr.— Naufragla or Hivtorioal memoirg of Shipwrecks, Lon- 
don. Vol. i, 1805. 13“. 

jVoff.— Thitt contains reprints of the narrations of May and Strachy. See May^ 
Henry « and Strachy, Wm. 

Companion to the Bntifth Almanac. Published under the superintendence of 
the Society for the Diffasion of Useful Knowledge. London. 12*. 

Abtc. —Statistical information about Bermuda is given as follows : 1828, Eng* 
liih occupation; 1609, p. 00; 1829, Slave population, 4,608, p. 199 ; 1882, Popu- 
lation and trade statistioa, p. 104-105 ; 1888, Rum Imported from Bermuda, p. 
188 ; 1834, Slaves ; Education, pp. 180-181 ; 1835, Abolishment of slavery, p. 257 ; 
1889, Slaves, 4,026, Appraised value, £175,194, p. 185. (Cole.) 

Cotter, i?tc^rd.— Sketches of Bennuda. London. E. Wilson, 1824. Not seen. 
DarreV, J. if. — Acts of the Legislature of the Islands of Bermuda remaining 
in force at the end of the year 1880. New York, 1862, 8vo. Not seen. 
Darrell, Wni, if-— A Journal of ye Votes of Assembly ; {unpublished Records of 
the House of Assembly of Bermuda, from 1691-1785.) 8 vols. Hamilton, 
1890. Extracts printed in the Bermuda Pocket Almanac, 1886, pp. 78-94 ; 
1887, pp. 154-193. 

Edinburgh Re view, — Edinburgh . 8 ® . 

Horrors (The) of the negro slavery existing in our West India islands. [A 
review,] Vol. 7 (No. 18, October, 1805), pp. 244-248. 

What is to be done with our criminals; Vol. 86 (No. 173, July, 1847), pp. 214-272. 

Transportation as it now is. [Review of several works. | Vol. 90 (No. 181, 
July, 1849), pp. 1-89. 

Note. —Gives some glimpses of the convict life in Bermuda, where there were 
four frigates and a hospital ship with accommodations for 1,750 men employed 
on the dock-yard and fortifications, and other ordnance work. An account is 
also given of the successful introduction of rewards for piece-work. (Cole.) 
Force, Peter, see Jourdan, Silvanus, below. 

Greene, W. Bermuda (alias Somers Islands). Historical Sketch, Ameri- 

can Geographical Society, June 1901. Also issued separately. 

Greenwood, Jeaac J. — Bermuda during the American Revolution. New England 
Hist, and Geneal. Register, Boston, vol. 1, No. 4, Oct. 1896, pp. 441-445. 
Refers to the capture of gunpowder in 1775. 

Hakluyt, Richard.— Principal Navigations, Voyages, etc., ed. i, 1600; ed. il, 
1810-11, iv ; and ed. of 1890. Oontains narratives of May, Henry ; and 
Jourdan, BUvanue. 

Hallock, C%ai.— Bermuda and the Blockade. The Galaxy, New York, vol. iii, 
pp. 890-899, Apr., 1867. Also in The New England Magazine, Boston, vol. 
xii, p. 887-848, May, 1892. 

Herrera, Antonio dc.— A brief description and historical account of the Oarribbee 
Icdands in North America, and their present state [being a part of], General 
Observations, and an account of the first discovery of America, by Christo- 
pher Columbus, from [his] Histoiy of the West Indies. Reprinted by 
Churchill, A., and John, In OoUeotlon of Voyages and Travels, London, (8 
editions). See also Lefroy, Memorials, i, p. 5. 

Nbfe.— (Mves a description of the Bermudas and their early history, pp, 068- 
064. This is evidently added to Hervm’s account by the editors, (Cole.) 
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Hughes (or Hughs)^ Bev, Lewis, — A Letter tent into England from the Summer 
Hands, 1615. (See above pp. 670, 671.) 

Hughes (or Hughs)^ Her, Lewis — Plaine and True Relation of the Goodness of 
God towards the Sommers Hands, etc., 1631. See Lefroy, Memorials, ii, 
pp. 577-686. 

Jourdanf A Plaine description of the Barmudas, now called Sommer 

Hands, etc., 1618. — (Reprinted by Hakfuyf, Hichartl, ed. ii, vol. r, p. 
561, 1813 ; ed. of 1890, part 4, p. 181 ; and Select. Voyages, 1812, p. 768 ; by 
Force ^ PeUr^ Coll. Tracts and Papers; and by Lefroy^ Memorials, vol. i, p, 14.) 
Jourdauy SUvanus, — A Discovery of the Barmudas, otherwise called the He of 
Divils, by Sir Thos. Gates, Sir George Sommers, Capt. Newport, with Divers 
others, etc., 4to, 1610; 1618. Reprinted by Hakluyt, R., vol. v; Mer Force^ 
iii; and Lefroy, i, pp. 14-21. Same as last, but with somc^ additions. 
Lefroy^ Governor J, ^.♦—Memorials of the Discovery and Early Settlement of 
the Bermudas or Somers Islands, 1515-1685. Compiled from the Colonial 
Records and other original sources. Ixmdon, Longmans, Green & Co., vol. 
i, 1877; vol. ii, 1879. 

Note. — This work contains reliable reprints of the early writings relating to 
Bermnda, by Oviedo, May, Jourdan, Strachy, Admiral Somers, Gov. Moore, Rev. 
Lewis Hughes, Gov. Nathaniel Butler, Norwood, Capt. John Smith, and others. 
Two of the early maps by Norwood are reproduced. See abovn, p. 585, note. 
Lefroy, Oovenior J, H. (Editor), — Historye [The] of the Bermudaes or Summer 
Islands, edited from a MS. in the Sloane Collection, British Museum, pp. 
819, 8vo; with portrait of Capt. John Smith. Printed for the Hakluyt 
Society, London, 1882. 

Note, — The author of this very important MS. History was supposed by 
Lefroy to have been Capt. John Smith. Subsequent investigations have shown 
that it was by Gov. Nathaniel Butler (1619-1622), and that Capt. Smith copied 
extensively from it in compiling his works. See “The Academy,” Dec., 1892; 
also above, p. 552, note. 

Nearly all that is known about the settlement and history of the Islands, from 
1618 to 1624, is derived from this work and those of Hughes, Rev. Lewis. 
Lc/roy, Oov, John H.— Witchcraft in the Somers Islands. Archajological Joum., 
vol. xxxii, nos. 126, 126, pp, 89-101, 289-248, 1875. 

♦Governor Lefroy was the only governor of Bermuda actively interested in 
Natural History, He aided and encouraged the investigations of Mr. J. M. 
Jones ; Mr. G. Brown Goode ; Professor Wm. North Rice, and others. Governor 
Lefroy was heartily devoted to the interests of the Bermudas and promoted their 
prosperity in many ways. Many important public works were completed during 
his administration. He introduced large numbers of new, useful and ornamental 
trees and flowering plants, of which lists are given in his work on the Botany of 
the islands (Bull. U. S. National Mas., No. 25, 1884). See under Botany. He 
sailed from Bermuda, May 10, 1877. The farewell address by the Hon John 
Harvey Darrell, and Governor Lefroy’s reply are printed in the Hamilton papers, 
May 15, 1877. He was the author of many works on Magnetic observations, 
Artillery, and other military subjects. Ho was bom at Ashe, Hampshire, Jan. 
HBf 1817, and died in Cornwall, Eng., Apr. 11, 1890. See portrait, plate civ. 
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Lffroy^ Gov, John if. — On tUe Constitutional History of the Bermudas^ the 
oldest remaininf? British PlanUtion. Archfoologia, vol. xlvii, Part i, pp. 
65-83, 1888. Also separately, Westminster, 1881. 

Marsdetiy Jo»hun , — Narrative of a Mission to Nova Scotia, New Brunswick, and 
the Somers Islands, in 1808. Edition 1, Pl 3 rniouth-Doc*k, 1816 ; ed. 2, Lon- 
don, Kershaw, 1837. 

Mayy Htfury . — Abstract of a briefe note of a voyage to the East Indies, begun 
the 10th of April, 1591. In Haklnyiy Richard , vol. iii, p. 571, 1600; vol. iv, 
p. 52, 1811; vol. XV, p. 270, 1890. (See Clarke, J. 8., vol. i (1805), pp. 181-140. 
and Gov. Lefroy, Memorials, 1, pp. 7-9; also Hakluyt Society, vol. Ivi, pp. 
24-'84.) Contains an account of May’s shipwreck “upon the Isle of Ber 
muda ” See above, p. 584, 

Moorcy Governor Richard . — [First report on the Bermudas] 1619. Reprinted by 
Lefroy y in Memorials of Bermudas, i. pp. 65-72, 1877, without name of author. 

Note . — See above, pp. 645, 547. This very important document is here attrib- 
uted to Gov. Moore, from satisfactory internal evidence. 

Murray, Hugh , — An historical and descriptive account of British America; com* 
prehending Canada, Upper and Lower, Nova Scotia, New Brunswick, New- 
foundland, Prince Edward Island, the Bermudas, and the Fur Countries. 
(Edinburgh Cabinet Library. 16^, vols. 25-97, Edinb. and Loud., 1889,) 
Three vols.; a description of the Bermudas occupies pages 829-856 of vol. ii 
(26). 

Oviedo y ValdcM, Qonzalo Fernandez , — The Natural History of the West Indies. 
First printed in 1526. Reprinted in English by Richard Eden, 1887. Sec- 
tion 2, pp. 205-242, and by Lefroy, Memorials, i, p. 2. 

Note . — At page 288 (original edition, p, 208) is found the earliest description 
of the discovexy of Bermuda. This passage Is quoted in full in Lefroy * b Memo- 
rials of the Bermudas, vol, i, p. 2-8, (Cole.) 

Ogilx^fy John. — Bermuda, Past and Present. See above, 

Pegge, Samuel . — The question considered, whether England formerly produced 
any wine from graj^es. Arohinologia, vol. iii, pp. 58-^66, 1775. Refers to 
the disappearance of orange trees and other fruit trees in Bermuda; 
attributed to the cutting of the sheltering cedars. Not seen. 

Airch<i«,— See Jourdan, S. and Strachy, Wni. 

Smith, Captain The Generali Historie of Virginia, New-England, and 

the Summer Isles, 1624. Also editions of 1626, 1627, 1682. Reprinted by 
Pinkerton, John^ Gen. Coll, of Voyages and Travels, London, 1808-14, vol. 
xiii, pp. 1-958, and in part by I-efroy. See our pi. oiii for portrait, and 
expl. pi. for historical data. 

Smithy Captain John,— True Travels, Adventures, and Observations, in Europe,. 
Asia, ^Affrica, and America ; 1598-1629. London, 1680. Reprinted by 
Churohill, A. and J., Coll, of Voyages, vol. 11 (1704), pp. 871-412. 

Note.— Chapter 22 ; Summer Isles ; 1624-1629, pp. 401-402. 

SomerB, Sir George, Aclmt'ra/.— Letter to the Earl of Salisbury from Virginia, 
June 20, 1810, Reprinted by Brown, Ateszander; and Lefroy, Memorials, 
I, p. 10. Contains a brief acootmt of the shipwreck of 1609, rescue of tha 
people, their voyage to Virginia, and the famine existing there. See reprint 
in Addenda below, p. 878. 

For portrait of Admiral Somers, see our plate cil ; see also expl. plate for his- 
torical data. 
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Strachy {oT Sltrtiohey\ WifHam. — A tme repertory of the wrack e and redemp- 
tion of Sir Thomas Gates, Knight, upon dnd from the Islands of the 
Bermudas, etc., 1610. (Heprinted by l^urchun^ His Pilgrimes, etc., iv, 
1625 ; and by Olark, J. S., vol, i (1805), p. 141-171 ; Gov. Lefroy, Mem- 
orials, i, pp. 22-54, and others.) See above, p. 58H. 

N'ote , — This is by far the most complete at'connt of the shipwreck of the Sea 
Venture and of the doings of its people there in 1609-10, as well as of the 
euuditioii of the islands and their products, at that time. See pp. 588-544, above. 

Wn%. Historical (An) and Statistical account of the Bermudas, 

from their discovery to the present time. 8vo, pp. 346. Ijondon. Thos. 
C. Newby, 1848. 

SparkH^ J . — Writings of George Washington, iii, p. 77. See abf»ve, p. 456. 
)ViHslow, OctaDivB. — Memoir of the Life of Mrs. Mary Winslow, n. Miss Forbes, 
wife of Capt. Winslow of the 47th Regiment, London and New York, 1860. 

Contains considerable information as to the social and religions conditions 
early in the last century, pp, 32-54. 

For a fuller Bibliography of the early Historical Writings on Benmidn, see 
j>/ro|/, Memorials, vol. ii (lutr(Kluotion), pp. xi-xvi. 

The Ancient Archives and Records of the (^olony, 1622-1685, which were 
restored and bound under the direction of Governor l.iefroy, ore also available 
for historical research. 


Physior/raphy and Geology, 

AyamiZy AltJ^inder . — Notes fn^m the Bermudas, Amer. Journal Science, Ser. 3, 
xlvii, June, 1894, pp. 411-416. 

AyoBsiz, Ahaoander. — A Visit to the Bermudas in Mnn^h, 1894, Bulletin Mus. 
Comp. Zobl., xxvi, No. 2, pp. 209-281, with a map and 29 plates, 1895. 

BoyU, (Javendinh. — Remarkable Rainfall in July, 1886. Royal Gazette, Aug. 8d 
and Aug. 17, 1886. Reprinted in Bermuda Pocket Almanac for 1887, p. 200. 

The maximum record was 19.9 inches at Boaz 1. See Addenda. 

Beittiol, Chas, L, — Notes on the Bermudas. Amer. Geographical Soc., June, 
1901. Also issued separately, stitcheil, with (/recne, W. 3f., Historical 
Sketch. 

Bermuda Pocket Attnanac: Hornet Danid i7nc. — [Description of a large] Stalag- 
mite sawn fi*(jm the door of a [Walsiughaiu] <*av*^ in the Island of Bermuda 
[in 1819] and sent to the Museum of Edinburgh by Admiral Alexander Milne. 
Contains about 44 cubic feet. Proc. Roy. Soc. Edirib., v, p. 428. Reprinted 
in Berm. Pocket Almanac for 1888, p. 175 ; 1889, p. 149. 

Note, — The estimates of the age of this stalagmite that have lieen mode, based 

on the subsequent growth of tlie stump, are utterly unreliable, for the conditions 

are, and have always been, exceedingly variable and diverse. 

Bermuda Pocket Almanac for 1886. Rainfall on the north side of Pagets tor 10 
years, 1875-1884, p. 198. Reprinted in later years. 1888-1897, vol. for 
1898, p. 280. 

Creaky E, TF.— Report on the Magnetioal Results obtained by H. M. S. Challenger 
during the years 1873-76. Pt. 6, vol. ii, 1889. Two Maps. Magnetic dis- 
turbanoe was found at three stations in the eastern parts of the islands,*^ — 
p. 4-5. 



856 


A, JE Verritt—The Bermuda leUmdk. 


Dana, James CoralB and Coral Islands. New York, Podd & Mead, 

1872. (2d edition, 1874 ; 8d ed. 1890.) 8*. 89H pp. 

Note.— Structure of tb© Bermuda Islands [with map], pp. 218-221 ; 218-226, 
©d. 3; former extent, p. 870; 408, ©d. 8; caverns, p, 861 ; ©d. 1, 2 ; p. 898, 
ed. 8. A li«t of corals, furnished by A. E. Verrill, comprising 17 species, is 
given on p. 114 [ed. 1, 2, 3]. 

Farnsworth, J. JIf.— Driving and Cycling Boad Map of the Bermuda Islands. 
New York, 98 Nassau St., 2d ©d., 1898. Indicates the relative gfrades and 
qualities of the highways. 

Fetwken, J. Waiter, ^On the Origin of the present form of the Bermudas. Proc. 

Boston Soc. Nat. History, vol. xxlii, pp. 518-522, June, 1888, 

Findlay, A. G.— See above, pp. 485-489, 15th ed., 1895, pp. 828-841. 

Jones, J, Matthew. — On Ocean Drifts and Currents. Canadian Nat. and Geologist, 
vol. ix, no. 1, pp. 87-45. Feb., 1864. 

Jones, J, Matthew. ^Ou the Geological Features of the Bermudas. Froc. and 
Trans, of the Nova Scotian Institute of Nat. Science, i, part iv, p. 21, 186G. 

See also below, under Botany, 1878. 

Jones, J. Matthew. — Geology of Bermuda. Bermuda Pocket Almanac, 1874, p. 58. 
Jones, J. Matthew — Kecent Observations in the Bermudas, Nature, vi, p. 262, 
Aug., 1872. Beprint in Amer. Jour. Sci., civ, pp. 414-416. 

Ijefroy, Oov. John ff.— Remarks on the Chemical Analyses of Samples of Soil 
from Bermuda. Addressed to the Board of Agriculture. Hamilton, Bcr. 
1878, pp. 1-46, with introductory remarks on climate and a meteorological 
table, pp. i, ii. 

Murray, John, and Benard, A. F. — Report on Deep-Sea Deposits based on the 
specimens collected during the voyage of H. M. S. Challenger, in the years 
1872 to 1876. 1890-91. 

Stations at which dredgings were made at or near Beimuda were eighteen. 
The parts relating to Bermuda deposits outside and within the reefs, are on pp. 
46-51, 64-55, 150-151, pi. 13 ; charts, 6, 8, 9. 

Murray, John. — Summary of Scientific Results obtained at the sounding, dredg- 
ing and trawling stations of H. M. S. Challenger. Part 1, 1895. 

The (Ifhallcnger Expedition visited Bermuda twice ; first, from April 8 to 
April 24, 1873; second, from May 28 to June 13, 1878. During the first visit 
20 soundings were made at Stations 80 to 37 inclusive. 

Nelson, Biohard J.— On the Geology of the Bermudas. Trans. Geolog. Soc, 
London, 2d aer., v, pp. 108-128, with wood-cuts and map, 1887 (1840), based 
on observations made between 1827 and 1883. 

Norwood, Biohard. — Maps, 1626 and 1668. Reproduced in Lefroy, Memorials. 

vol. i, end ; ii, p. 646. See above, pp, 685, note. 

Norwood, Bichard. — Letter, June, 1667, on tides, etc. Philosophical Trans. 

Royal Soo., ii, pp. 565-567, 1667, See above, p. 490. 

Beid, Sir WiUlam.'^An Attempt to develop the Law of Storms. London, 1888, 
8vo. Contains a full account of the great hurricane of 1780, on pp. 811-867, 
2d edlUon, 1841 ; 8d ed., 1860. 

Reid, Sir William. the winds, os infiuenoing the tracks sailed by Bermuda 
vessels^ etc. Edinburgh New Philos. Journal, vol. xU (no. 81, July, 1846), 
pp. 198-194. 

This artide is dated at ''Government House, Bermuda, 21st March, 1846,” 
and oontsins observations on revolTing gales and winds, with soiling directions 
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for vesselB bound from Bermuda to New York ; from New York to Bermuda ; 
between Halifax and Bermuda ; from Barbadoee or neighboring West India 
lalande to Bermuda ; and from England to Bermuda. Theee direotiona were 
reprinted in aereral editiona of Blunt's American Coast Pilot. Cole. 

In the Library of Yale Univeraity are three volumes of unpublished corre- 
apondeuoe between Gov. Held and Mr. Wm. C. Red held, mostly relating to 
meteorology. Refers to the sending of plows and many other implements, and 
many garden seeds, etc., In 1840-45. 

Rice^ Wm. North.— Geology of Bermuda. Bulletin Unitwl States Nat. Miiseum, 
No. 25, part i, pp. 5-82, with illustrations and a map, 1884. Reviewed in 
Amer. Jour. Bolenoe, ser. 8, xxix, p. 888, 1885, by J. I). Bairn. 

Scotty Andrew. — Notes on the Bermuda iHlands. Amer. Jour. Sci., ser, 2, xxiv, 
p. 274, Sept., 1857. (Geological.) 

SteveniHmf John «/. — Notes on the Geology of the Bermudas. Trans. New York 
Acad. Bcienoes, xvi, x’p. 96-124, with maj) and two plates, March, 1897. 

Parr, Italpfi N.— Changes of Level in the Bermuda Islands. American Geologist, 
xix, pp. 298-808, plates 16-18, May, 1897. 

Thomson f tiir C. TFj/n7/e.— -Geological Peculiarities of the Bermudas. Nature, 
vol. viii, pp. 266, 267, 1 cut, July, 1878. 

Thomson^ Sir C. WyviUe. — Voyage of the Challenger. The Atlantic, vol. 1. 

Chapter IV, with map. Umdon, 1877; N. Y., 1878. 

Tizai'd^ T, if., and others . — Narrative af the cruise of H. M. S. Challenger, with 
a general account of the scientific results of the expedition. 2 vols in 8. 
1882-1885 [vol. 1, 1884-86, vol. 2, 1882.J 
Vol. i, pt. 1. — General description of the geology, flora, and fauna of the Ber- 
mudas ; giving the movements of the members of the expedition, during their 
two visits, from April 8-28, and from May 28 to June 18, 1878 ; illustrated with 
19 woodcuts, a diagram, and three charts, pp. 180-158, 160-167; other references 
to Bermuda, pp. 481, 483-484. See Cole, Bibliog. Chall. Kxped, ; and same 
issued as Separata. 

Vol. i, pt. 2. — Revised table, showing the positions of the soundings, the tem- 
perature, etc., of surface and bottom water, trawlings, dredgings, etc., near Ber- 
muda, Appendix II., pp. 1008-1009 ; report on the chronometers and the meri- 
dian distances obtained, while at Bermuda, Appendix III., pp. 1017-1026. The 
result obtained was as follows : Bermuda Island, Dockyard clock tower, 82® 
19' 4" North Latitude, 64® 51' 86" West Longitude on chart, but by Challenger's 
observer 64* 49' 24" West Longitude, the meridian based upon Gibraltar and 
Halifax, Cole. 

Vol. ii. — Abstract of magnetical observations taken at fifteen different points 
on land, at Bermuda, with descriptive references to observation spots, pp. 25, 
46 ; pp. 56-59 ; Abstract of Variations, etc., pp. 76 ; 114-119 ; 274-276 ; 276-277 ; 
278-279 ; 280-281 ; 296-297 ; 846-653 ; 864-869. Cole. 

VgrriUf Addison itT.— Notes on the Geology of the Bermudas, Amer. Joum. 
Science, set. 4, vol. ix, pp. 818-840, with 11 cuts and a map, May, 1900. 

Medical. 

Brainerdf John B.— Letter from Bermuda. Boston Medical and Surgical 
Joomal. Boston. 8". Vol. 118 (No. 16, April 19, 1888), p. 411-412. 
Arofe.**-Statistios of temperature for ten years give highest as 90*, lowest 42*. 
While it is no place for oomsumptives it is just the place for overworked 
and jaded men. Oole. 
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Donnelly, William , — Statintical and tabular rotumH on the diaeanea obaerved 
during three yeani [Harcb, to July, 18H0] on the coaat of North 

America and at Bermuda in the Weat Indiee Edinburgh Medical and 
Surgical Journal. Edinburgh. S'’, Vol. 89 (January, IKBJi), p. 1-19. 

Note , — In addition to tabulai' rettima of diseaaeH, there ia (p. 8) a Summary of 

Hegistert) of the weather, temperature, etc., kepi at Bermuda. Cole. 

Goiiefj T, h.y M.D —See above. 

Harvey, ChtHstopher . — Endemic Fevers at Bermuda. Britieh Medical Journal. 
T/>ndon. 4 \ Vol. 2 for 1890 (No. 1500, Nov. 22, 1890), p. 1172-117B. See 
above, p, 511. Reprint in Medical Progress, fjonisville, Ky., v, p. 241, 1890. 

Lefroy, Oor, ,/. H — Sanitary Report of the Colony of Bermuda, Hamilton, 1872, 
folio, XX, 46 pp. 

Maithewt, H, K —The Climate of Bermuda (from a medical point of view]. New 
York Med. Journal, vol. Iv, p. 12, Jan., 1892. 

MMeouif, A. he Hoy de . — Bennudes (on espagnol Bermudas, appeUes aussi lies 
Somers). Dictionnaire encyclopddique des sciences m^dicales. Paris. 8”. 
Tome 9 (1868), pp. 168-177. Not seen. 

Nofe.— There is also an edition bearing the date 1816. A short bibliography is 

appended to this article. Cole. 

Ogilry, John, Jf./).— See above. 

Botany ; Agriculture, 

Berkeley, Rev. M, J —Enumeration of the Fungi collected during the exped. of 
H. M. S. Challenger. Journ. Linn. Soc., Loudon, xiv, pp. 850-854. 1878. 
Enumerates 18 Bermuda species. Second notice, xv, pp. 48-58, 1876, Ten 
species • five new, 

BermMda Pocket Almunao for 1886, p. 197. Returns of Exports of the staple 
ProducUous for past 15 years. Produce shipped in 1885, pp. 146-150, with 
prices. Similar tables are printed in many later voliunes. 

Binhop, Geo. A . — The DiseaseF of the Lily in Bermuda, their* cause, treatment, 
and prevention. Hamilton, 1898. 

Cooke, M, C . — See Hemitley, below. 

Crombie, M . — See Hemsiey, and Btirton, below. 

Darrell, R. D,; WiUHnstm, W, H,; Hiws<m, B, J . — Onion Disease in Bermuda. 
Report to the Board of Agriculture, Dec., 1887. Reprinted in Bermuda 
Pocket Almanac for 1888, pp. 288, 234. Based on Shipley’s report, below. 

Dickie, George . — Marine Algcc of Bermuda. Linn. Soo. Joum., Botany, xiv, 1874, 
pp. 818-816 (44 species, 1 new); Supplement, vol. xv, 1877, pp. 486-489. 

(hisebaeh, A. H, if.— Flora of the British West Indian Islands. London, 1864. 
Lovell Reeve & Co. Contains descriptions of most of the native and natural- 
ized plants of Bermuda. Several speoies are recorded from Bermuda. 

HaBtings, General Russe//.— Qardeu and Forest, iv, p. 611, 1891, on Potatoes; 
p. 452, 1891, on Onions. 

Hemsley, Wm. B . — Challenger Expedition. Botany, part 1, vol. i. Report on 
the Botany of the Bermudas, vli + 185 pp., 18 plates. Accompanied by 
reports on the musci and other cryptogams, contributed, in part, by dlileiv 
ent authors. (CrombU, J, M.— Lichens ; Mitten, Wm,,— Musci ; Cooke, 
M, a, —Fungi,) 
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Bemsley, Wm» B . — The BermudaR. Gardener’g Chronicle, vol. xix, p. 867, 
March, 1888; p. 481, April, 1888; ik 666, May, 1883 (Bermuda cedar). See 
aleo articles in Journal of Botany, London, xxi, p. 104, (3 new ep.) ; xxi, p. 
257 (Sloane coll.) ; xxii, p. 108. 

ilimon^ Dr, H. J. — Catalogue of Plante growing in Bcnnudn, both wild and 
cultivated. Bermuda P. Almanac, 1878, pp. 118-26; 1879, p. 114 ; 1881, 
p. 182. Enumerates 560 epeciee. 

Hbicc, M, A , — Botanizing in Bermuda. The Plant World, iv, pp. 101-4, June, 
1901. Algao, etc. 

Hunter^ Robert . — Bermudian Kerne. Journ. Bot., \i, j) 367, 1877, (10 epeciefl). 

Hurdin^ John L . — On North Atlantic Stormu. Proc. Nova Scotian Inst. Nat. 8oi. 
i, part 4, pp. 140-146, 1867. Containe an account ot the gi'eai Hurricane' 
of 1889, at Bermuda, and other atonnn. 

JoTMHy J, Matthew , — On the Vegetation of the Bermndaw. Proc. and Trane. 
Nova Scotian Inst., Halifax, iii, pp. 287-280, 1878. Enumerates 612 aiwcleH. 

Accompanied by Remarks on the Geology and Soil, which are rejirinted in 

Bermuda Pocket Almanac, 1874, ]). 58. See also Visitor's Guide. 

Keatty Alexander L . — The Lily Disease in Benuuda. Botanical Gazette, xv, pp. 
8-14, pi. i, 1890. Disease is attributed to a fungus (Botrytts) which is 
figurfMl. 

Kempy Alexander F , — Notes on the Bermudas and their natural history, with 
special refereni^e to their Marine Algte. Canadian Naturalist and Geologist. 
Vol. 2 (No. 2. May 1857), pp. 145-156. Sec also, List ot Marino Alga*, in 
Jonesy J, M,y Visitor’s Guide, pp. 149-161. Contains a list of 108 species 
by iVo/V»sor Kemp. 

JVofe.— Of marine algsp there arc here catalogued about seventy Kpf‘cicB. Cole. 

Defray y Qov, John H . — Botany of Beimuda. Bull. U. S. Nat. Mus. No. 25, 
pp. 83-141, 1884. Includes both wild and cultivated plants, with Introduc- 
tion describing soil, climate, etc. 

Milbtpaugh^ Ohaa. Fred . — Plants collected in Bermuda, Porto Rico, St. Thomas, 
•tc. Chioogo. Field Columbia Mus. Publications, N«>. 43, 1900. Botan. 
Ser., vol. ii, No. 1, pp. 110, map. Publ. No. 50, No 2, pp 1U-136, 1900. 

Mitten, Win , — The Musci and Hepatiem collected by 11 N. Moseley. Linn. Soc. 
Journ., Botany, xv, pp. 59-78, 1876. Eleven Hjiecics See Bemsleyy above 

Onion Diamae . — Report on, to Board of Agriculture, 1887. See Bermuda 
Pocket Almanac, 1888, p. 288. 

Moseley, Ifenry N, — On the marine Alga* of St. Thomas and the Bermudas. 
Jotim. Linn. Soc,, London, xiv, pji. 811-817, 1875, See Hemaleyy above 

Moaeleyy Henry N. — Notes on the vegetation of Benuuda. Op. clt. pp. 817-321. 

Reade, Oswald A.— Additions to natal, of plants growing in Bermuda. Berm. P. 
Almanac, 1881, pp. 146-149. Adds 167 species to Hinson’s list. 

Bfin, J, 7^.— Senckenberg. naturforsch. Gesellhcbaft Bericht, Frankfurt am 
Main, May, 1878, pp. 1B1-158, Includes a list of 109 species of marine algm. 

The same work, 186^70, pp. 140-68, contains an article by Dr. Rein on the 
Ooral Beefs, etc, 

Shipley, Arthur i?.— Onion Disease at Bermuda. Kew Boyal Gardens, Bull. 
IHscell. Infonnation, No. 10, London, 1887, pp. 28, 2 plates. Onion Thrips 
is recorded, p. 18. The disease is attributed to a parasitic fungus ; remedies 
recommended. 
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Smatlf H, Vegetation in the Bermndaa. The Ottawa Natnraliat, voL xii, 
pp. J 01-104 ; 109-114 ; 168-157, 1898. 

Stirtaut Di\ J.— Enumeration of the Lichens collected by H. N. Moseley. Joum. 
Ltnn. Soc., Botany, London, xir, pp. 806-375, 1875. Ennmerates 24 
Bermuda species. These are revised by Orcmhie, James Jf., in vol. 
xvi, pp. 211-217, 1877, who enumerates 29 Bermuda speoies. See Memsley. 
IVofHhy Aihfri F . — The Bermuda Lily Disease. Btdletin No 14, U. S. Depart 
of Agriculture, 15 pp., 4 figures, 1897, (see also Gardener’s Chronicle, xxii, 
p 868, Nov., 1897, resumd of above). 

Zoblogy : The Land Fauna. Mammals ; Birds ; Reptiles. 

For additional bibliography of birds, see above, p. 726. 

Amcr. Ornith. Union Check-list ^ 11th SupL The Auk, xix, pp. 316-42, Ji., 1902. 
Anonymous . — Boyal Soc. Phil. Trans., London, vol. i, p. 11; i, p. 182; iii, p. 

792. Whale-fishery. See pp. 088, 684, above. 

Cope, Kdwani D . — Gii the Reptilia of Sombrero and Bermuda. Proc. Acad. 
Nat. Science, Philadelphia, xlli, 1861, pp. 812-314. Contains description 
of the Bermuda liaard, sp. nov. 

Denison^ Lieut U . — Birds of Bermuda. Bermuda Pocket Almanac, 1876, p. 115. 
A list of 178 speoies, of which 117 are said to be in the collection of John 
T. Bortram. Reprinted 1877, p 97 ; 1878, p. 108 <181 sp.) ; 1879, p. 109, 
1881, p. 127 ; (gives 188 species). 

Do6s(m.— Catalogue of the Cheiroptera in the Coll, of the British Museum, 1878. 

Records specimens from Bermuda. See below, Addenda. 

OarmaUf Samuel . — The Reptiles of Bermuda. Bulletin No. 25, U. S. Nat. 
Museum, pp. 285-808, 1884. 

Note . — Contains full descriptions of the Bermuda Lizard and Sea-turtles. 
Heitprin, A . — Bermuda Is. See above, Notes on birds are on pp. 81-88 ; Bats, 
p. 80; Insects by Uhler^ P. i?., pp. 152-158; Spiders hy Mat x, G,, pp. 
169-162. 

HurdiSf John L.— Rough Notes and Memoranda relating to the Natnral History 
of the Bermudas. Edited by H. J. Hurdis, from MS. notes, mostly made 
from 1847-1855, Loudon, 1897. 

Nbee,— This contains numerous observations, mostly in the form of a diary, 
concerning especially the birds, but ineluding notes on mammals, insects, 
fishes, plants, etc. Blr. Ilurdis resided in Bermuda 14 years. 

Hurdis, John L . — Birds of Bermuda. B. Pocket Almanac, for 1851. See 
above, p. 725. 

Jonesy J. Mattheiv.-^UammeXe of Bermuda. Bull. U. S, Nat. Museum, No. 26, 
pp, 148-161, 1884. See also Naturalist in Bermuda, and Visitor’s Guide to 
Bermuda, in list of General Works, above. Include lists of birds, fishes, etc. 
Hsid, Capt. Savite The Birds of Bermuda. Bull. No. 26, tT. S. Nat. 
Museum, 1884, pp. 168-279. 

Note.— For other papers on birds by Reid, and also for papers on birds by 
Wm. Jardlne; O. Bangs and T. S. Bradlee; D. W. Prentiss; A. K. Fisher; 
A. E. Verrlll ; A. H. Verrill, see above, p. 725. 

Ntone, Wiemer.-o^Bermuda Birds, In JffeOprinf A., Bermuda Is., pp. 82-88, 1889. 
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VtTTill^ Addiwm E.-^T\xe Story of the Cahow, the mysterione extinct bird of 
the Bermudae. Popular Si'ience Monthly, vol. lx, pp. 22S0j Nov., 1901. 

VerriU^ AddUon jK.-— The Oahow of the Bermudas, an extiiwjt bird. Ann. and 
Mag. Nat. History, ix, pp. 36-81, Jan., 1903. 

Waite j F. C.— Bufo agoa in the Bermudas. Science, newser., xiii, pp. 843>846, 
March, 1001. 

Note . — Discusses the date of its introduction and its poisonous secretions. 
Terrestrial MoUuska. 

Aldrichy T. H.— Bermuda Shells. Nautilus^ iii, No. 1, p. 9, 1889. Four species 
of I.iand-shellB mentioned. 

Bartram^ .fohn T . — Lists of Shells in the Bermuda Pocket Almaime, 1876, 
’78, ’79. See above, p. 780, note. 

Bland f Thos . — Geographical Distribution of the Genera and Species of Laud 
Shells of the West India Islands. Annals Lyceum Nat. Hisl. of New York, 
vil, p. 851, 1867. See also Jones, VisiU^r’s Guide, p. 188, 189, containing 
the same list. 

Cockerell f D, T. A . — Notes on Slugs. Joum. Malac., vol. vi, pp. 8-5, 1897. 

HantingSf Qen. Russell . — The Broken-tail Snail in Bermuda ; and Reply, by 
Howard, L. O. and liilcy^ O. V. Insect Life, iv, p. 884, 1893. 

Jones, J. Matthew. — Cont. to the Nat. Hist, of the Bermudas. Part 1. Mollnsoa. 
Proc. and Trans. Nova Scotian Inst., Halifax, vol. i, pt. 2, pp. 14-36, 1864. 
includes 10 terrestrial species. Bee also Visitor’s Guide, above. 

Kobelt, W . — Die geographische Verbreitung der Mollusken, 111. Die InseL 
fannen. Biebenter Jahrgang (1880), Deutschen Malakozoologischen Gesell- 
Bchaft der Jahrbucher. Frankfurt am Main, H", pp. 341-386. 

Note . — The Mollusks of Bermuda are discnssed on pp. 357-358 and a list of 20 

species is given on p. 386. 

Filsbry, Henry A . — The Air-breathing Mollusks of the Bermudas, Soo below, 
p. 808. Includes all known up to 1900, and Bibliography. See also, Hvil’ 
prin. A., above, pp. 181-184 ; 191-201. 

Prime, Temple . — List of I^and Shells and Corals; 1853. Bermuda Pocket 
Almanac for 1858, p. 55. 

Note . — Corresponds with the list in Jones’ Naturalist in Bermuda, pp. 106-7, 

except that the latter adds two names to the list. 

For Fiw Kssaps on the Spiral Snails of Bermuda, see above, p. 781, note. 

Insects. 

No descriptive works on Bermuda Insects, nor illustrations, have been hitherto 

published; those cited below are mostly mere lists. 

Butler, Arthur G.— Lepidoptera oolleoted during the Challenger Exped. Ann. 
and Magacine Nat. Hist., ser. 5, xlii, pp. 188-8, 1884. See pp. 781, 783, 
above ; 9 species are enumerated. 

TkM, i'Vece.— Land-fauna of the Bermudas, Plankton Expedition, vol. i, part 1. 

Note.— Includes a list of a few Insects, spiders, land mollusoa, isopods, etc. 

See pp. 749, 752, 756, 797, etc., above. 
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Gedde^y (7.-- See above, pp. 768, 766, 783. Oontaine a brief list of Lepldoptera. 

Oodi*tt T, A.— See above, and Addenda. 

Hinds, Wanr*>n E. — Oont. to a Monograph, Thyeanuptera of N. Amer., Proo. CT. 
S. Nat. Mueeum, xxvi, pp. 73-342, pi. i-xi, 1902. Oontaiue detailed deecrip* 
tion, synonymy, and figures o£ the Onion Thrips (pp. 179-184, pi. vii, figs. 
69-71). 

Hurdis, J, I.— Rough Notes. See above, p. 850. Oontains observations on 
insects, pp. 814-880, etc. See above, pp. 745, 755, 767, 764, 794. 

Jones, J, Jl.— Visitor’s Gnide, 1876. See under General Works. Contains the 
fullest nominal list of insects hitherto published. 

King, George B. — Tvro new Coocide from Bermuda. Psyche., vol. vlii, p. 850, 
1809. 

Kirby, W, F.— See pp. 753, 828. 

Saunders, Wai.— Insects Injurious to Fruits, pp. 436 ; 440 cuts. Lippincott & 
Co. Philadelphia, 1888, See above, p. 808, note. 

Shiphy, A. G. — Thrips on Onions. See under Botany, above. 

Theobald, F. T. — Monograph of the Culicidie of the World. Catal. Brit. 
Museum, i, p 38; ii, pp. 151, 858. See above, pp. 511, 746, 748, and Errata. 

Hiley, i\ V. and Howard, L. O., see above, pp. 742, 745. 

UMer, P. jR.— Observations on the Insects of the Bermudas. Heilprin’s Ber- 
muda Islands, pp, 153-158, 1889. Contains a list of 15 species collected by 
Heilprin. 

Verrifl, Addison E.—fOn Bermuda Hcale-insects and remedies.] Royal Gazette, 
Hamilton, Dec. 16, 1902, x>* 3. The Feacb Fly in Bermuda. No, 1, Jan. 8, 
1903, p. 3. 

Arachnids and Myriapode. 

Banks, Na1han,Some Spiders and Mites from the Bermuda Islands, Jan., 1903. 
See below, p. 864. 

Blaekwail, John. — Notice of Several Species of Spiders. Annals and Mag. Nat. 
Hist., ser. 4, ii, pp. 40H-10, 1868. Includes 6 species from Bermuda, 8 
described os new. 

Bollman, Chas. H.— Notes on a small Collection of Myriapods from the Bermuda 
Islands. Proc. Philad. Acad. Nat. Sol., xll, p. 137, 1889 ; reprinted in Heil- 
prin. op. cit., pp. 163-165, 1889, and in Bull. U. S. Nat. Mus., No. 46, pp. 
202-204, 1898. Contains 5 species, of which one is described as new. 

Afarflp, Contribution to the Knowledge of the Spider Fauna of the 

Bermuda Islands, Pn»c, Acad. Nat. Sd. Phil., xli, p. 98, 1889 ; repHnted 
in Heilimn’s Bermuda Islands, pp. 159-162, plate 14, 1889. 

Note.— Contains a list of 13 species collected by Heilprin, of which one 

(Lycosa ABantica) is described as new. 

McCook, Henry C.— American Spiders and their Spinning Work. Philadelphia. 
1889-94, 8 vols. Numerous cuts and colored plates. 

Terreetrial leopode, 

Dahl, Fred.— Land Fauna of Bermuda. Plankton Exped., vol. I, part 1, p. Ill, 
plate iii, 1892. Describes PhiUmia Be^^udensU, sp. new, and figures 
UgkL, 2 sp. See above, p. 846. 
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DollfuSy A, — [Igopoda of the Challenger Exped.J Bull. Hoc. d^Etudea 8oientif.,de 
Paris, xii, p. 1-8, pi. i, 1890. 

Hichar(hont Harriet, — Marine and Terres. leopudH of the Bermudas. See 
below, p. 864. 

37(r>te.— Terreatrial Isopods, on pp. 399-808, pi. xl, includes 11 species, of which 
one genus and three species are new. See p. 844. 

Barthworms and Nemertpans, 

lieddardy Frank E, — Taibhristles of a West Indian | Bermuda] Earthworm 
{jyocfurta fr=Oiiyvhochcpt<t Windiei B. ; later). Nature, vul. xxxix, p. 15, 
1888. 

Becidnrdj Frank E. — Investigations into Stmieture of Oligoehieta. Ann. and 
Mag. Nat. History, ser. 0, vii. ))p. 88-96, 1891. Des. of rantodrillua 
BermudenniH, sp. nov. arenm Midi., t. Moore ) 

Bfddardy Frtink E ,* — The Anatomy of a Species of lhaohtvta. (^art. Joum. 

Micro. Hoc., 1890, pp, 159-171. JMachivta Windlei {::= Oiiyehocfarta Windlei), 
Beddardy Fi'ank E — The Classihcation and Distribution of Earthworms. Proc. 
Roy. Phys. Hoc Edinb., x, 285-290. Perichcrta aftprryilhun Perrier, erro* 
neously referred, and Onyohooherta Windlety p. 369. 

Beddardy I^^ank E. — Ude-Beitrage znr Kenntniss aualandisrher R**gen-wiirmer. 
Zeit. f. wisH. Zool , xliii (1893), pp. 57-75. Eudrilus erudiens {^E. EngenUr 
Kinberg). 

Beddard, Frank A’.— On the Species of the Genus Peiivhrvfa, Proc. Zohl. Hoc. 
London, 1894, pp. 158-172. /*. Bermndensis described on pp. 160-8. 

(ssp/icrctiaiti Hawayann (Rosa) Mich.) 

Moore y F'ercy , — Some Bermuda OligoohsDta, with a deHcriptiou of a new 

species. Ihroc, Philad. Acad. Science, liv, pp. HO-84, 3 cuts. Axiril, 1902. 
See above. Records 9 species, of wliich 1 is new, from Yale F'xpeditions. 
Mogeleyy H, N . — Notes by a Naturalist on the Oialleuger, pj). 26, 27, with cut. 
See above, p. 847. 

WiUemoes-Suhmy Undolph con.— On a Land-Nemert4>an found in the Bermudas. 
Ann. and Mag. Nat. Hist., ser. 4, xhl, pp. 409-411, 1 pi., 1874. See also 
Huhrechty A. A. W.^ Voyage of the Challenger, Zoology, xix, pt. 54, pp. 
28-25 and cut. 

natural History of the Bermudas ; Artieks in Trans, Connecticut 
Academy of Arts and ^Sciences, vols. a*, xi, 1900--1U02,\ 

1. — Pilshryy Henry Augustus. — The air-breathing Mollusks of the Bermudas, vol. 
X (part 2, Sept., 1900), pp, 491-509. 1 plate. 

Note. — Also issued separately. A general revision of all the known species of 
Bermuda land shells, with Bibliography. 

* I am indebted to Mr. J. Percy Moore for the titles of several of Beddard’s 
papers, and for synonyxnical notes. 

f A limited number of copies of the separata of all the articles in this list can 
be obtained through A. E. Verrill, or the respeottve authors. For further 
information address A. E« Verrill, New Haven, Conn. 
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2,^Qarman, -Additions to ths lobthyological fauna of the Bermndas^ 

from the collections of the Yale Expedition of 1898, vol. x (part 9, Sept., 
1900), pp. 610-512. 

8. — IVrrtW, AddUon E, and flush, J. — Additions to the marine Mol- 

Insoa of the Bermudas, vol. x (part 2, Sept., 1900), p. 518-544. 8 plates. 

4. ^VertiVf AddUon E.— The Nudibranohs and naked Tectibranohs of the Ber- 

mudas, vol. X (part 2, Sept., 1900), pp. 545-550. 1 plate. 

Nob. 3, 4, were also issued, stitched together, as author^B separata, Sept., 1900. 

5. — Wrtfl, Addison E.— Additions to the Antbozoa and Hydrozoa of the Ber- 

mudas, vol. X (part 2, Sept., 1900), pp. 651-572. 8 plates. 

6. — Verrifl, Addism E . — Additions to the Crustacea and Pynnogonida of the 

Bermudas, vol. x (part 2, Sept., 1900), pp. 573-682. 1 plate. 

7. — Ven’ifl, Addison A’. — Additions to the Echinoderms of the Bermudas, vol. x, 

(part 2, Sept., 1900), pp. 588-587. 

B,^Verritl, Addison Additions to the Tunicata and Mollnsooidea of the 
Bermudas, vol. x (part 2, Oct., 1900), pp. 588-694. 4 figs, and 1 plate. 

Nos. 5-8, were also issued, stitched together, ae author's separata, Oct., 1900. 

9. — tVrWfl, Addison fl.— Additions to the Turbellaria, Nemertina, and Annelida 

of the Bermudas, with Revisions of some New England genera and species, 
vol, X (part 3, Nov. and Dec., 1900), pp. 595-672. 2 figs, and 1 plate. 

10. — Yerrffl, Addum E.— Additions to the Fauna of the Bermudas from the 

Yale Expedition of 1901, with Notes on Other Species, vol. xi, pp. 16-62 ; 
plates i-ix; 6 cuts in text. Oct., 1901. 

11. — Yem'fl, Addism E , — Variations and Nomenclature of Bermudian, West 

Indian, and Brazilian Reef Corals, with Notes on various Indo-Pacifio Corals, 
vol. xi, pp. 68-168; plates x-xxxv; 8 cuts in text, Oot.-Dec., 1901. 

12. — VerWfl, Addimi E.— Comparison of the Bermudian, West Indian, and 

Brazilian Coral Famue, vol. xi, pp. 169-906; 7 cuts in text. Dec., 1901. 

Nos. 11 and 13 were issued, stitched together, as author’s separata, Deo., 1901. 

18.— flanAw, Nathan.— Some Spiders and Mites from the Bermuda Islands, vol. 
xi, pp. 367-276, 8 cuts. Jan., 1903. * 

14 — Richardson, Harriet.— The Marine and Terrestrial Isopods of the Bermudas, 
with descriptions of new Genera and Species, vol. xi, pp. 277-810, plates 
xxxvii-xl. Jan., 1902. Also as author’s separata. 

15. — Van Sutne, Wiliard G.— The Ascidians of the Bermuda Islands, vol. xi, pp* 

825-412, plates xlvi-lxiv. Jan. and Feb., 1902. 

Also issued as author’s separata, Feb., 1902. 

16. — VerriM, Addison E.— The Bermuda Islands : Their Scenery, Climate, Pro- 

ductioxis, Physiography, Natural History, and (Geology ; with sketches of 
their Early Histozy and the Changes Due to Man. Vol. xi. Part II, pp. 
i-viii ; 418-956, including a full index of 44 pages ; 285 outs in text; 40 
plates, Ixv-civ. April, 1903— Feb., 1908. 

Also issued separately, with new Title^^page and special pagination [i-x; 1-544], 
as author’s edition. Includes Bibliograpby, pp. 649-864. 
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Adi>kni>a. 

Age of the Royal Palms. See pp. 424 ; 651. 

Tb^» five Royal palms, east of Hamilton, were brought from 
Qmiada about 70 years ago, according to Ogilvy, j). 30. Tt would 
be of much interest to know the age of other large palm and pal- 
metto trees, but such information seems difficult to procure. 

Age of the Tamarisk or Spruce^'* Hedge ^ etc. See p. 4^5. 

Ogilvy, p. 30, states that the old hedge along the Noith Road, near 
Uamilion, was planted by Governor Reid. In that case it would now 
be about 00 years old. The large Mahogany Tree, in the grounds of 
Archdeacon Tucker, at Flatta Village, is said to be about 00 years old. 

Former Yellow Feoer Mpidemics. See pp. 51 1^ 512^ 516. 

In addition to the epidemics recorded on )). 515, Dr. Ogilvy (Ber- 
muda, Past and IVcsent) records, as probably yellow fever, the epi- 
demics of 1600 and of 1779-80. The latter, at least, seems very 
doubtful, for it originated as a “jail-fever” in the horribly filthy 
jail where American prisoners of war were confined. He also enume- 
rates the epidemics of 1796, a “malignant fyj^e that of 1818 ; sus- 
picious cases in lH‘JO-22 ; that of 1837 ; and that of 1856. 

Dr. Godet (Bermuda, its History, etc., 1860) gives many details 
of the epidemic of 1856, during which he had charge of the hulk 
“ Thames,” on which many convicts died. 8ee below, p. 868. 

No eindemic of this terrible disease has occurred here during 
many years past, owing undoubtedly to improved quarantine regula- 
tions and the more sanitary conditions prevailing on modern vessels. 
But it must not be forgotten that tlu^ recent discoveries in regard to 
the spread of this disease only by means of the yellow fever mos- 
<}uito, also show how it is possible that infected mosquitoes might 
easily escape the msual vigilance of quarantine officials and thus intro- 
duce the disease. It has been }>roved that an infected mosijuito 
incubates the disease germs about 1 2 days before its bite becomes 
dangerous to man. But in that time mosquitoes could easily travel, 
even on sailing vessels, in summer, from infected West Indian ports 
to Bermuda, and yet the vessel might have a clean bill of health. 
Therefore these recent discoveries indicate that even greater care 
should be takeu to prevent the introduction of this disease than had 
been thought necessary previously, but in different ways. The old 
custom of disinfecting or destroying clothing, bedding, etc., and 

Tuahs. Ooitk. Aoab., Vol. XI. 55 Jan,, 1068. 
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allowing many infocted <lead]y mosquitoi^a to fly away unharmed, 
was of very little direct value, except that the fumigations of vessels 
naturally killed any infected mosquitocH that still remained on board. 

The old convict hulks, with their open tanks of rain water at hand 
for breeding the mosquitoes, were ideal places for the propagation of 
yellow fever mosquitoes to distribute the disease gorms.^ 

The latest official reports from Havana claim that by following 
out the anti-mosquito method commenced there in 1001, not a single 
case of yellow fever had originated in that city during the year, 
from Sept., 1001, to Sept., 1902, iucdiisive. 

Conspiracy of 1761-2, See p. 504. Add: 

Valuation of certain Negro Conspirators Tryed, Convicted 
and Condemned by a Court holden pursuant to an Act of Assembly 


ma<le by the said Court as follows : — 

Natt, a Negro man Slave, late the property of Mr. 

Thomas Cox, deceased, Valued at £10 0 0 

Juan, a Negro man Slave, late the property of Joseph 

Pruden, Valued at * 83 6 6 

Peter, a Negro man Slave, late the property of Mr. 

Edward Parker, Valued at 91 0 0 

Ben, a Negro man Slave, late the pro|>erty of Mr, 

Elisha Pruden, Valued at 42 13 8 

Mingo, a Negro man Slave, late the property of 

Richard Jennings, Esqr., Valued at 40 0 0 

Nancy, a Negro woman Slave, late the property of 
Mr. Jonathan Tucker, Valued at.-* 22 0 0 


£299 0 4’’ 

January 20th, 1768. 

Resolved that the said Valuation do pass this House.’^ 

Bemarkable JRainfaU^ in July^ 1886 ; Vdriati<ms in different 
loeal%tiee,\ See p, 496. 

“ The rainfall last month was m extraordinary one. It was far in 
ex^Bs of any of which we have a record. The total rainfall was 
18.62 inches, and it rained on 20 days out of the 81. 

♦ It is of importance to note that Mr. tL Mowbray *has sent to me a ixetUx 
specimen of the YeUow-fever Mosquito (t. Coquilkttb taken at 8t. George’s, 
Jan., 1968. See below. 

t From the Boyal Oasette, Aug. 86 and Aug. ITth, 1886, mid Bermuda Pocket 
Almanac, 1687, p. 200. 
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In the rain record of 1 7 years the nearest approach to this quantity 
was in October, 1874, when the fall amounted to 16.50 inches. With 
that exception we have not, within the above perio<l, ever registered 
as inu(*h as 12 inches in one month, exeej^t in November last, when 


the quantity marked was 12.48 inches. 

Locality of Gauge. Total halnfall. 

Prospect Observatory 1821 inches. 

Station Hospital, Prospect Same return. 

Public (Ironnds, Hamilton 17.05 inches. 

Clermont, Paget 18.62 “ 

Goveniment House, Mount Langton 18.05 ‘‘ 

Gihli’s Hill, Lighthouse 9.42 ‘‘ 

Teu(W IMace, Somerset 11.38 

Hoax Island, K.E. Office 19.90 “ 

St. George’s, R.K. Office 12 188 


The differences in the records are very remarkable over and above 
the fact that the average fall show’s liigher than any previous regis- 
ter during one month. The greatest amount registered during one 
day (24 hours) was on the 30th of the month : and the several 
returns for that day give the following widely varying results : — 
Prospect, 1.42; Hamilton, 1.19; Mount Langton, 1.C4; Clermont, 1,67; 
Gibbs Hill, 1.64 ; Somerset, 3.6 ; Boaz, 6.35 (7) ; St. George’s, 1.96. 

Between the Ist and the 15th of the month the records vary from 
2 inches (Mount Langton) 1.18 (Hamilton) 1.63 ((Jlennont) ,51 
(Gibbs’ Hill) .00 (Boaz) .58 (St. Georges) to nil at Prosf)ect and 
Somerset. At Clermont 3.15 was registered on the 28th against 3.02 
at Hamilton and 1.90 at Mount Langton. At Prospect 2.50 was 
recorded on the 25th against only a very small amount in other 
localities. The average of the 8 registers taken shows a fall for the 
month of 15,60 inches.” Cavendish Boyle, Reg, QenL 

Registrar General’s Office, Hamilton, Aug. 12, 1886, 

Bats^ p, 718, Add the folloteing : 

Two additional species of bats are recorded as from Bermuda, by 
Dobson. (Catal. of Obeir. in British Museum, 1878 ; see also Heil- 
prin, Bermuda Is., p. 80.) But it seems to me more probable that the 
locality labels were erroneous, or that these bats were brought to 
Bermuda from the West Indies, after preservation, for no other 
examples have been observed. They are as follows : 

Vampyre-bat (Trachyope eirrhosua). West Indies and South 
America. 
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Molasnm rufus^ var, ohacurus. West Indies and South America, 
widely distributed. 

Zablogy of QodeVa liook,^ 

Dr. Godet’s work contains much that is of interest and \alue con* * * § 
cerninpf the agriculture, climate, government, education, etc. of Ber* 
muda. The chapter on the yellow fever epidemic of 1850 , during 
which he had charge of the ))atientfl on the convict hulk Thames ” 
is of particular interest, because based on pci soual observation and 
experience. 

Dr. Godot was evidently not a naturalist and that portion relating 
to zoology is very unreliable and misleading. The zoological matter 
appears to have been put together very hastily, partly from memory, 
and partly compiled from foreign popular Imoks. Perhaps the w^orst 
part of it is that section relating to Shells,” under which he included 
the Crustacea, Mollusca, and Tunicata. Among these he enumerated 
many common European, North Amerioan, and East Indian marine 
species, both of Crustacea and Mollusca, which are never found in 
Bermuda,! so that the lists are wholly unreliable. 

At this time, however, it will only be necessary to discuss the 
terrestrial groups. As for the land Mollusca Mr. PilsbryJ has 
recently remarked that ‘‘The list might have been compiled in 
Bedlam, and is introduced here merely as a curiosity, and for the 
sake of bibliographic <‘0inpletene8S.”8 

* Oodet^ Theodore L.^ Af,lK — Bermuda, its history, geology, climate, pro- 
ducts, agriculture, commerce and goyemmezit. London, Elder A Vo . , 

IftOO 

f Among these falsely applied names of foreign Crustacea are Lvpa foreepB ; 
Cawer pagit ruH ; Qela8(mv$ V'oeana ; Leuco$ia craniofatis ; Main sguVnaefo, etc 
Among the foreign names of shells ore Huccinum undatum ; JH. tunatum ; B, 
Teiicatatum , Purpura lapillus; Cassis rufa; Strombus galluM; Patella pellucida ; 
Pfcten concentrieuH f Venvs gamma y Mya arenaria; M. trwncata, and many 
others. 

Under Corals,’’ p. 244, he also enumerates various false species, such as 
Aleyonium dtgitatum ; Aleyonidium tehinatum; A. gelatiiumuni f Fungia; Cor- 
gonia vemteosq; 0. placoinuui O. lepadiferUf etc. 

X Trans. Conn. Acad. Soi., vol. ti, p. 167. 

§ ** Under the head Pulmonea (pp. 224-*227) are enumerated lAmaa ciner«u»t 

TeBiacella HalioUdea^Vitrina pelluoiddf Seiior coneavaf B. horUnsiB^ Pupa chryt- 
alin^ Cla,u$iHa papillaris^ BuHmus lubricusy Achatina columariai Suednea her- 
mudiensiSf Limtum aurieularia, PHym fontindHa, Auricula midm, and Ancylus 
rivularit. With the exception of Suooinea bermudian»i», Which is proposed as 
a new species, there is no reason to believe that any of these identidoatipns 
were based upon Bemudian specimens ” (PUsbry), 
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However, the Btipq ehrysaUs'*'* may be the same rh the Pupa^ 
ail inch in length” recorded l)y Jonen (Visitor’s (xuide, p. 89, 1870), 
as found by Rev. J. B. Freer, in IHOJ, near Gibb’s Light. 

How so many errors could have been made it is impossible to say, 
but some may have been duo to suporiicial resemblances between 
certain iJermuda species and those tigured in foreign works. Others 
may have been due to the fact that foreign shells are continually 
brought to Bermuda by sailors and disposed of as native species, even 
to this day. The lists of marine shells, etc., are quite as erroneous. 

(TO<let’s list of terrestrial maiiimals is peculiar. He names three 
‘indigenous species” of the rat family. Ist, the “water-rat, Mutt 
aruphifjiufiy^^ “a little larger than the common rat ” Tliis is, with- 
out doubt, the eomnion gray rat. 2d, “ Arricola allUirim Des.” (4 
inches long, ash-colored above, white beneath, ears large, almost 
naked). This is doubtless the common wood-rat See above, pp 
712-717. Jtd, Arineolu socUtHs Des., Miift jpujartus 1^. witli 
“fur pale gray above, white underneath ; ears shoit, broad, almost 
naked. About 2^ inehea long ; (ail, I inc h.” 

If the Iasi were correctly described it w^ould indicate a species not 
recognized by later waiters. 1 suspeel, however, that the descrip- 
tion was copie<l from some book dc'^cribing the original foreign A, 
8(}eiali% and that the Bermuda mouse, so-cdlJed, was only the house- 
mouse, which often runs w^ild in the woods there. At any rate, no 
short-tailed mouse is now known in Jiermuda. 

The scientitic names of the birds in his list (pp, J 9*1-5) are often 
erroneous or badly misspelled, Imt the species can usually be ileter- 
miited by their common names. Thus the CVit-bird is called Tardus 
merula ; the White-eyed Vireo, IVrco [ Vireo] mnsfeue ; the 'I'ropie- 
bird, PheetoH AlheuuH r< No novel observations on the 
birds arc given and his list might have beim luueh improved had he 
consulted those of his colleagues w ho weie eolleetiiig and studying the 
Bermuda birds at the same time, or the lists previously published.'** 

He moiitioiis (p. 262) two sfiecies of lizards. One of tliose, called 

Seincu8 na8cfaiit8 Holb.” is doubtless the w'ell-known 

EumecHS lonyiroatria Co|>e. (8ee above, pp. 697, 698.) Tlie other, 
which he calls Scincua ocattatua Da.” is entirely problematical, for 

^ Lists of tbs birds had be^^n published by Jardine, 1849, 1850 ; by Tristram, 
1850 ; by Hurdis, in Bermuda P. Almaime, 1851, (See above, p. 725.) Hurdis 
and several others were ooUeetung birds in Bermuda a number of years (1840- 
1855) before Godet’s book was written. J. M. Jones collected there from 1855 
to 1850^ and later, and pabliehed his “Katurulist in Bermuda^’ in 1859, which, 
in Natural History, is ikv better than Godet’s work. Why (4odet did not utilise 
these available eouroes of information does not appear. 
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he gives no description. Perhaps it was only a color-variety of the 
preceding, which is variable in color. He says it buries itself in sand 
instantaneously, a habit that I have noticed in the common Ber- 
muda lizard, when rooks are not available for its escape. 

The chapter of 12 pages on (piK 198-210) is mostly 

occupied with extraefts from foreign elementary or popular books, 
describing the habits, structure, and classification of foreign insects. 
The species of real Bermuda insects, sptKsifically named by the 
author, are but few, and to most of those lie gave names that belong 
to very different foreign species, so that it is, in most cases, very 
uncertain to what particular insects he refers. 

However, in some cases, he gives a few words of description or 
some original notes on habits that enable us to identify a few of his 
species with more or less certainty. Hee table below. Perhaps one 
or two of these are not included in my synopsis (e. g., Anobittm^H^,), 

According to his statements, insects were much more numerous, 
especially in mid-summer, than later c<)lh*etors have recorded. But 
it must be remembered that, so far as known, no competent ento- 
mologist has ever made collections in Bermuda in mid-summer. Nearly 
all have collected only in winter or spring. The small summer col- 
lections have been made by inexperienced persons. The following 
extracts contain all that seems of any value on this subject : 

“ Among the liches of the Beimiiidian entomology, I have noticed 
among the species of butterflies, the J^erts hrmniem^ the great gar- 
den butterfly, etc. The Argynnis Paphia^ the Heliconian and tlie 
NymphaliSn are common enough at all limes, aiid in almost all situa- 
tions, Others are abundant at a particular season or locality ; but 
in general, butterflies arc to be obtained only occasionally,” . , . 

“ In tlie bumriier season, and more |>artioularly on rainy nights, 
that section of noctumal Lepidopteran IJociualittHn the PymliBn the 
PhaloniteHf also that of the TVheites, etc., fly in at the open windows 
in great numbers, and speckle the ceiling or flutter around the 
glass shades with which the candles are protected from the draughts. 
A great number of small beetles and other insects also fly in on such 
occasions ; and several interesting sjw^oies may then be met wdth. 
But in general beetles and tlie other orders are extremely scarce, and 
e8j)ecially JOipiera, Huritig the month of August the shrubs and 
trees that border the roads are alive with insects of all orders, but 
particularly (Joleoptera, Many species of Ij6nyicorne$f Caeiidariof 
(or tortoise beetles), ChrysomeliuSf VoecineUa (or lady-birds), etc., 
occur by hundreds on the twigs and leaves ; and the air is alive with 
butterflies, ITymmopteran and Biptera,^* 
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Speoiee definitely recorded by I)r. OodeL 


Godet^s nam^s of innecta, etc. 


Probable identity. 


Pieris braHBioa^, p, 198. 

Argynnis papbia, p. 198.* 
Helioonia, 8p., p. 198. 

Nymphalin, rj)., p. 198. 

Sphinx alropos, p. lOO.f 
IIi‘|naluR hiimuli (ghost-moth), p. 
iiOO-t 

Pulox penotrans (jigger), p. 206. 
Anobium pertinax (death watch), 
p. 207.^ 

Forfioula auricnlarla, p. 208. j 
Jllatla orientaliH, ]). 208.^ 

Blatta occidtMitaliH, p. 208.** 
Scorpio afer, i>. 200.ff 
Tetragnatha oxtcnsa (silk spider), 
p. 209. 


Pieris rapn». 

? 

? 

? 

Phlegothontius cingulatUH. 


V 

Sarcopsylla i>enetraiis. 

Anobium, sp. ? 

? Anisolabis inaritima. 

V Periplaneta Australasne. 
? P. Americana, 

? 

Nephila clavipes. 


^ No bntterflieh related to Atyi/nn^n, JJefironin^ or Nymphalh are now known 
there. Probably they are only erroneoue names for Home of the moat common 
BpecioH, which are not otherwise mentioned. 

f The cateridllHr is of a very lar^e aize, and feeds on potui<)e« [? sweet], jas- 
mine, etc.’^ This remark indicalea that it waa the common Sweet potato 
Sphinx. 

X “The great swift or ghost moth ilirpntlm hvmnii) js a common InstH’t , the 
mjile. with silvery white wings, and the female, butf with nuldish marks.” 
Nothing resembling this E\iropean moth has been recorded by any other w'liier. 

*‘The death-watch ,dno///w»i pertnuuc is of a uniform brownish black color 
and is very common in our houses. The two sexes, in the season of love, have 
the habit of calling one another by b»‘Hting with tlie mandibles on the wood- 
work,*’ It is not stated whether ibis is from persiinal observation or not, but 
probably some species of Anobutm does occur. 

I Earwig, [? European] ferruginouH brown, shining, with a reddish head.” 

Body deep brown, of a soft texture, head small, almost triangular, elytra 
and wings a little longer than the body.” Wings of real orientaUn are rudimen- 
tary. 

“ A larger species of cockroach.” Dimensions not given, 
tf ** The genus Seorpio (scor|>ions) furnishes a species known in these islands 
a« the Sei>rpio afer. The body is blackish, with the joints of the feet and 
antennas white. It grows sometimes to the length of four or 6ve inches, but 
when they breed in houses they do not then attain above half the size before 
mentioned.” The only modem reOord of a scorpion is mentioned above, p. 880, 
and below. The latter is a small, nearly plain brown species, quite different 
from Oddet^s description, 
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As Qodet was a native of Bermuda, and also a physician, his 
observations on the jigger ’’ and Its eifects are of value. They 
indicate that it was formerly much more common than it is now, 
thus confirrningf the HtaU*ments of Jones and of Hurdis : 

“ Among the Apterous insects we shall notice the jiggwr (JPi/lex 
pr/ietra/i^). Its beafe’is of the length of its body ; it introduces itself 
under the nails of the feet and hands, and the skin of the heel par*- 
ticularly ; other parts of the feet and hands are also attacked by this 
insect, but not so frequently as the hefore-mentioiied parts. No 
vigilance can ]>revent the attac^ks of the jigger ; even the stockings 
and shoes of Europeans are not proof against the insidious assaults 
of this tiny flea ; the very Isleanest |K*rsonH of the highest rank in 
society are obliged to have their feet examined regularly. The pres- 
ence of a jigger beneath the skin, during the process of its gradual 
increase, coinrnonl}* produces a titillation, rather pleasing than pain- 
ful ; but as no pain is felt till the sore is produced, the extreme 
laziness of the lower order of the blacks frequently makes tliem 
neglect the precaution of extracting them, till all kinds of dirt get- 
ting into the wound increases the difficulty of a cure, and sometimes 
the consequence is lameness for life* 

The blacks, from mutual practice on each other, are quick at dis- 
covering, and skilful in extracting them. The operator begins with 
a short needle to open and widen the minute orifice in the cuticle, 
between which and the rufiM n«ra (true skin), the B>^ollcn body of the 
pregnant female has taken its place; slowly and cautiously the depre- 
dator is exposed, until at length he removes the insect uninjured, 
Without giving any pain, or drawing the least drop of blood.” , . . 
‘•After the operation, a little grea«e and the ash of tobacco is 
rubbed into the empty cavity. There are two species of jigger, the 
white, and the green or poison jigger, both of which are very numer- 
ous and annoying.” 

Of Scale-insi'cts, p. 200 ; “ The bark of inahy of our trees appears 
often warty, by reason of small, oval or rounded bodies, like a shield 
or scale, which are fixed to them, and in which no external traces of 
the insect are to be observed.” 

Oajjture of GntyootfidsT from Bsrmuda^ p. note. 

The following passages contain ofiicial references to this event, 
and the reoi|)rocal action of Congress to relieve the destitution of 
the people of Bermuda, by sending provisions in tetnm : 
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[or ( ''ounc it \ of Safety/, Minut4>8. Jtino 30, 1775, to 
November 12, 1776. Vol. x, p. 277-784. Kwrieburg, 1852. 8'« 

At the meeting of September 20, 1775, “ (^^olo Dickinson, agreeable to a resolve 
of the Congress, applyed to this boai*<i for a state of tlie aoooimt of Powder 
between this board & the Cuiigreas, when he was funiished with the following 
acconnt.'’ In the acconut which follows appears the following credit entry : 
** Ang’t 6. — By Sundry Coaks of Powder im)X)rtH<l in the Lady, Capt. Ord, from 
Bermuda, 1800 [lbs.]. . . . N. B. — There was upwards of 7 cwt of the powder 
iuifKirted from Bermuda that was not tit to use.’* — p. 340-841. 

At the mating of November 25, 1775, it wan resolved to enti*r upon the min* 
utea of the Committee the Rc^solves of (kmgress of the 22d November, 1775, for 
the ri'hef of the Inhabitants of Bermuda, which was done. It was “ Resolved, 
That this Board request the Committee of Ini^pection and observation to see 
the Resolve of (‘'ongress (inserted this day) carriwl into execution, grunting per- 
missioti to Kill ward StUes to Load with Piovisious the Hea Nymph, Samuel Stoliel, 
Master, for Bermuda, p 41 1-414.”— Cole, Bibliography. 

iMter of Aihidral GeoTfje Somers, See pp. oJfl, 

'J'he quaint lettor of Adniiral Somers, in regard to tlie wreck of 
the Sea V^enture, the rescue of the jieople, and tlieir arrival in Vir- 
ginia, is reinurkaiilo for its ooneiseness, and for the absence of any 
refereiiee to his own eon rageous efforts and personal hardships, which 
the other WM-iters of his coinjjany speak of in the strongest terms. 

It also gives a clear idea of the starving condition of the colonists 
at Jamestown, at that time, and his courageous attempt to roach 
Bermuda in his small pinnace to obtain provisions for them. 

.Sir iHorge Souwvh to the Earl of Salisbart/* Jane IHIO, 
Right Honorable 

May yfc please yo^ good honor t(» bee advertised that sitheuce our dcp.tnro out 
of Kngland in goinge to Virginia ttlxmt some 20U leagues from the Bermoodas 
wee wenre taken with a verie greatc storme or hurri»*ane which suudred all the 
fleete ^ on 8’ Jame^s daye beiuge the 28 of Julie wee hud su<‘h a leake in our 
ship insomuch that there was in her a ffoote of water before wee knewe of any 
such things wee pumped with ij pumpes and bailcxl in iij or iiij places with oer* 
taino Barrackoos & and then wee kept 100 nicm iilwaies workluge night and dale 
from the 23rd vntill the 28th of the same Julie being ffridaie (at w«^ time) wee 
sawe the Hand of Bermuda, wheare our skip liethe vpon the rocke, a quarter of 
a mile distant from the shoare wheai*e wee saved all our Hues & afterwards 
saued much of our gopdes, but all our bread was wot & lost. We continewed 
in this Hand from the 2dth Julie vntil] the 10 of |[aie In ur** time we built ij 
small Barices to carrie our people to Virginia which in number whare 140 men 
dt woemen at the coming to the Hand Wee dep.ted from the Bermuda the 12 


♦ Ma, Colonial, 1574-1611, vol. i. 
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of Male ^ arivod in Virginia the 28rd of the name monethe and cominge to 
Cape Henrie the Oaptaiiie theare tonld vg of the ifamen that was at Jamea 
Towne whereupon wee haatened vp there and found yi true ffor they had eaten 
all the quick thmge that weare theare ^ gome of them had eaten gnakee or 
adders But by the Industrie of our Governor in the Bermooda (Sir Tliomaa 
Oates) thear was saued a litell ineale : ftor our allowance would not extende to 
aboue one powude Sc. a halfe Bfor a man a weeks and this w*^ filahe wee lined Sc 
this aUowance 9 monethes our Oovem'' Sir Thomas Oates did allowe them as 
wee had with some Porko Sc recovei'ed all savings iij that did die Sc weare past 
reoou'^ie before our comings^ Wee consulted together what course wear best to 
bee taken fforour meanes would not continue aboue 14 dales Wee thought 
good to take into our ziij piuaoes as much of the munlcon as wee could Sc tooke 
hi all the people Sc woare going| dowue the Biver but by the warn wee met 
the Lorde Lnware p)elaware] Sc Lord Governor which made our heartes verle 
glad Sc wee p sentl} returned vp to James towne & theare wee found noe sal- 
uages for they wears affrald to come thither for they did not trade w^^ our men 
these manio monethes The Trothe is they bad nothing to trade withal but mul* 
berries Nowe woe are in a good hope to plant & abide been* ffor beert^ is a 
good course taken Sc a greater care than ever thear was 1 ame gcjcinge to the 
Bermooda for ffishe & hogges with ij small Plnaces Sc ame in a good opinion to 
bee back againe before the Indians doe gather their harvest The Bermooda is 
the most plentiful! place that ever 1 came t(s for filshe Hogges and iSowle 
Thus wishmgp all healthe with the increase of honor doe humblie take my 
leave ffrom Virginia the xx**‘ of June 1810 

Tr honors to comand 

OEORGB SOMERS 

Rrom James Town© in Virginia 

How groat the exertions were by which Sir Oeorge Somern was 
mainly instrumental in saving the lives of all his companions in ship- 
wreck would never have been gathered from his own report, and we 
must turn to their narratives to appreciate thorn rightly.” — Lofroy. 
(8ce extracts from Narrative of Straehy, pp. 5H7-545, above.) 

l^uniahmeut of Crimea {pp, 4^7, 570). 

In order to illustrate more fully the ideas and customs of the early 
settlers, a few additional records of trials and sentences for crimes 
are here inserted. 

After the advent of Oovernor Butler, in 1610, courts and a local 
legislative body were regularly established. Trials by jury had com- 
menced at least as early as 1618, under Oovenior Tucker, but they 
were neither regular in form nor strictly legal, for the English laws 
should have fully applied here at that time. 

* A contemporary writer states that to four days mota all would have died of 

starvation. 
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However, it i« evidowt that uo very just trialn could have been 
expected, even under the subflequent English system, for the jurors 
and witnesses wore usually vejy ignorant and superstitious, and easily 
influenced by the opinion of the governor and otlier officials. More- 
over, no counsel was employed for the defence, and rarely, if ever, 
M'as a witness called for the defendant, though the accused party 
could make a statement in defence or deny charges, but such denials 
carried very little weight. 

Witnesses for the prosecution were not cross-questioned and the 
most absurd and frivolous stories, gossip, and hearsay scandals were 
allowed full weight, even in ca]utal eases, esjKH‘ially in the witchcraft 
trials. It is sufliclentlj" evident from the records that the witnesses 
were often actuated by malice or revenge, — indeed in some cases this 
was afterwards confessed. In some cases testimony of convicted 
criminals seems to liave been allowed as much weight as that of 
honest persons. A person accused of a crime, before a “grand 
was almost alw'ays assumed to be guilty, and was convicted, unless 
he could prove his innocence, — a thing often absolnloly iinpossihle, 
as, for instance, in the witchcraft oases, when the presence' of a w’art 
or mole on the body was consideretl absolute proof of the crime. 

The earliest governors w’ore al»out as jealous of fln*ir dignity as is 
the present Emperor of (iermany. 

The earliest trial and execution under (ilov. Tucker was that eff a 
Frenchman, John Wood, in 101«, for using disrespectful language 
to the Governor, while drunk. 

Governor Butler’s account of this trial is as follows : 

“ Presently after this piiinaoe‘« departure, beg^an the assize at St. (Joorpfs’s, 
whet (fewe matters of note being handled besides) iher was arraigned and con- 
demued by a jury of twelve men (but in a disorderly form, mixl betwixt mar- 
tiall lawe and the lawes nf Bnglniid) which defaced them both, one John Wood, 
A poors but desperate and oiM»n-inonthHd Frimebman, wlio, m his oupps, have- 
Ing saucely and arrogantly spoken to tho (h»vonior, was hereupon attached ; 
and being endictod of mutiny and ndMdliou, upon his trial! was cast ; and so 
being sentenced by one deputwl to that puriH>Be (for tho Governor himselfe, 
findlnge his insufiiciencyes that way. never satt judge in his owne person) was 
publicly hanged within two dayes after, choyco being made of the person of 
that poors man to lett the rest knowe that both his autliorltie extended to life, 
and that they should all of them take heed how they provoked him hereafter ; 
and Indeed from that time forward it was observed that he overfast declined to 
such a height of severitie towards all men as wanfed but very little of cmeltye 
and tyranny ; so that he hath bin seeue, in one morneinge before breakefast to 
oudgell with hie owne hands not fewer than fortie of his poore workmen, even 
for very vmale and slight neglects.’* 
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The next year a woman was tried for criticising this trial and exe- 
cution, and was scntoiiced to be hanged, but was finally reprieved by 
the Governor “ in his gi»eat mercye,” and remained a condemned 
person,’’ and perhaps a slave to the company,” which w'as the usual 
mei ey shown in such cases at that time. 

According to Gov. Lefroy ; 

** The trial of Nicholes Gabrieli, labourer, of Pembroke tribe, [May, 1617] is 
partly legible. ‘ He was seiitanoed to be banged * an Smith aaya, * for conceal* 
ing some speeches Mr. Pollard and Mr. Rich should use, tending to the disrepn- 
tution of the (^oveniour and his injustice and oruelities, and it appears that 
when he woe brought unto the place of execution, the hangman not yet having 
done bis worke, the Governor In mercy granted a reprivo and did sentance him 
to be a slave unto the colony until by his good behaviour lie should deserve a 
free pardon from him,’ ” 

But Gov. Butler remarks that this was an ** irregular and unwar- 
rantable condition, contrary to the laws and customs of England.” 

Disrespect toward other officials was also punished ; 

** Att a Oouncell Table held the 6ih day of Heptember, 1027 ; 

Nicholas Junes of Hambleton Ttil>e (for saying he was as good a man as Mr 
Devenish although hee was one of the Govemers counsell) yrim censured to bee 
laid necke and heeles togeatber for one horn* upon the whi^rfe at Bt. Georges 
near the pillorle, with this luscriptiou written over his hesil ; i>ok suoiitiNO, 
COKTIBMmNO, Am> COMPAWWa WITH THE UoVKBXOpaa COUXSKLL.” 

drovernor Butler, in 1622, according to his Ilistory, had a mu<*li 
more serious case of seditious and mutinous language, for which 
Thos. Harriot was tried and convicted : 

** Hereupon, aocordinge to these profes. and confessiotui, a censure passed upon 
him by the Governour and Counsell, sittinge publickly in Oourfv the wliicrh with 
a very unusuall unanimitie was as followeth : — 

That he, the sayd Thomas Harriott, their prisoner at the bam, being 
accused and convicted of all the turbulent behavior and seditious speeches con- 
teyned in the articles aforesayd, should be conveyed manacled quite through 
the maine unto Southampton Tribe (wher he had acted the most part of his 
insolencyes and mutinys) ther to have one of his ears nay led to a whippings v<wt 
(which was purposely to be erected and called Harriotts Pqsfc) soe to stands the 
spac*© of hidfe a houre, then to be brought back to the towne of Bt. Georges, and 
in the pillory ther to lose his other ear© ; to pay a 6ne of one thousand pound©© 
of tobacco to the use of the Honourable Company^ and to retnaine a prisonnour 
in the gayls of St. Georges durelnge the sayd Companyes pleasure,” 

The which sentence was shonly after exsouted upon him, only in pity and 
commiseratian the Governor spared him one of his eaves, upon his future good 
behavior, haveing bln also very favourably used in (he takeing away only of a 
peeoe of the other.” 

A atringcnt law against gambtlog wae passed in 1628. 
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At the ANsize» held 1.7-lOth July, 1(527, the followint^ wjnteneos 
were impo«ed for theft : 

** Hiohard Strond late of Smiths Tribe, labourer, Indicted for that hee, the said 
Hiohardt about the secsond day of may last past, 1627, by force and arms into 
the House or Cabben of Richard Huet of Smiths Tribe aforesaid did enter, and 
then and there beeiziK did felhmiously take, steale and earric awaio 0 lb of come, 
price 12d, of the p^ouds and chattels of Richard Huet aforesaid, contrary to the 
peace of our soveraipfU I^)rd the king his crowne and dignitie. 

Of well indictinciit The said Richard Stroud confessed himselfc guiltie, for 
wch he was adjudged to receive 20 lashes upon his naked backc, which was per- 
formed the 20 July, 1627.’’ 

“ Jerome Kdos received the like sentence and punishment for stealing three 
shirts price xlid, off a Pnmpian vine, the gcsids and chattels of John Birch.” 

“ William Hingson, alias fatt, was convicted of stealing from a cabin 1 pair 
of shoes price five shillings, uiRm which be having hoene so oft pardoned before, 
did now receive the sentance of death which was executed upon him the 21st 
July, 1627.” 

Blasphemy or Rwoaririg apficara to have been very prevalent among 
the early settlers, and, in extreme eases, was sometimes punished, but 
probably only a few of the convictions are recorded : 

Thus in July, 1627 : 

** Robert Newman being oomplayned of and presented for an horrible swearoi 
and curscr and having no meancs to pay the fine according to the statute in that 
cose provided, was adjudged to receive 20 lashes upon the naked backe as pun- 
ishment for his said offence, which hee suffered accordingly.” 

Extrm^t from a Presentment of the Grand Jury to a Court of Assixes held in 
St, Georges, November, 1659. 

The Grand Inquest did present John Morgan, Ohinirgian. for speaking of 
moat Blasphemous words against Almighty God as per the attestations of Eliza- 
beth, the wife of Joslas Newman, Hamuel DuniM;oine, Thomas Hartlan, and 
Louis his wife, and Francis Welch do more at large appear, for which Blasphe- 
mous words he was censured. 

By the Secretary and the major part of the Council, to lie in prison, according 
to the Statute, three months, or to give Kllb Sterl ; for the public works. 

Mr Richard Norwood’s censure, that he shall stand upon the Pillory, and be 
burned through the tongue with an hot iron, and to iiracticp no more in this 
Island. Oapt. Tho. Hichazds that he shall be forthwith banished.” 

In many trials diff^retit persons were allowH»d to express their 
opinions as to the punishment, as in the above instance. Frequently 
the punishments suggested were extremely orael and barbarous. 
Mr. Nolrwocyd was probably the best eduoated man on the islands at 
this time. Tie ^as the distiuguised engineer or surveyor of the 
islands and taught the principal school for many years. But he was 
a very religious man and a aealous eburobman, to whom blasphemy 
wiMs one of the worst of crimes. 
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Perjury, which is seldom mentioned in the records, was sometimes 
punished : 

** Attwzew at St. Oeorgas, ending 1 Marob, 1618.” 

‘‘Robert Hall wa» indieted of ineolent jiepjnrye ‘for that then baa taken thle 
corporal othe fiilaely eoontrarye to ibo la wee of Almiglitye God ’ of which he waa 
found g^iiltie Boe eentance paesed upon him to have both his cares outt of 
close by his head, but the Governor in hope of his amendment of life, did miti- 
gate hie punishment, soe the fhlrd of Marob, 1618, his lefte earn was ontt of.” 

Witchcraft T^'iaU, 

In 1623 , the church wardens and aidesmen were directed to pre- 
sent offenders for various <^rimes, such as heresy, going to irregular 
churches, absence from church, joining the Brownists, swearing, 
Sabbath breaking, quarrelling, drunkenness, wife-beating, cruelty to 
servants, usury, etc., and against ‘‘all Sorcerers, Inchanters, Char- 
mers, AVitebes, Figure-casters, or Fortune-tellers, Conjurers, or 
whosoever hath or seemeth to have any familiar consultation with 
the Deviil.” 

However, there are no trials for witchcraft recorded until after the 
appointment of Governor B'orster, in 1652 , Most of the trials of 
this kind, and all the recorded executions for witchcraft, took place 
during his term of 0 years. He seems to have been personally zeal- 
ous in this matter, but he was aided and abetted by the Puritan party, 
which had much increased about that time.* The names of promi- 
nent leaders of that party appear in the records of the trials, as in 
the witchcraft craze at Salem, Mass., about foity years later^ But 
the clergymen of Bermuda took no active or conspicuous part in the 
{>ersecutions there, nor do their naiues appear in any of the trials. 
It seems to have been regarded here as a strictly criminal matter, to 
be dealt with by the courts, like ordinary crimes. f 

The prevailing ideas and superstitions relating to witchcraft are 

* It will be remembered that at and before that time a vastly extended epi- 
demic of witchcraft perseoution had spread over tCngland and Scotland, Ger- 
many, and other parts of Snrope. It is said that over 8,000 exeentions for 
witchcraft took place in England during the Long Parliament, besides many 
thousands before and subsequent to that event. Thousands were also executed, 
at about the same time, in Europe. It is not to be wondered at that a idight 
ramiCcation of this erase reached Bermuda. No doubt the witchcraft dootrinea 
and the modes of detecting wUohes, then current in England, had often been 
expounded in^Bermuda pulpits, which would aooount for the marked similarity 
in the trials and testimony. 

f Many of the minor details of these trials are here omitted, only the more 
eeeential parts being given, or else thoee detalle that best lUhstrate the aupersti. 
tiousbeHefeof the time. For fuller details and addlMowd trials sea Lefroy, 
droheolog. your., xxiii, pp, M, 986, 1876 ; and Memorials, vol. H, pp. 
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abown» to a considerable extent, by the records of the trials and of the 
kinds of testimony then allowed as evidence, most of which was 
utterly puerile and wortJiless. Some of the victims seem to have been 
scarcely half-witted ; others were the victims of malice and spite, or 
of the secret calumnies circulated as iii^ossip in a neighborhood, just 
as often happens in society’’ nowadays. Some of the witnesses 
natvely stated that after quarreling thi^y had threatened to accuse a 
neighbor of witchcraft, if any illness or misfortune shotild later 
happen to them. In at least one case such a quarnd and revenge 
led to a conviction and execution, in spite of this admission. 

The ordeal by water was used in Bermuda in at least two instances, 
given below, and very likely in other cases not recorded, for the 
records of this parlicsular period are imjierfect. The crucial test, 
however, in all oases, was the presence or absence of moles or warts, 
supposed to be the teats that the inipyes do suck.’”** 

The following is the first of the witchcraft trials : 

** An assize and geiierall Goale deliverie held at St Georges from the nine- 
teenth daye of Maya to the 22ud daye of the same mouth, 10*>t. Chipt. Josiae 
Forster Governor, dko. 

(1) The Jury for our Soveraigue Lord the kinge Di>e present Jeane Gardiner 
the wife of Halph Gardiner of Hainbleion trih« for that ye said on or about the 
lltbdayof April 1651 feloneoualy dHibemtely and mallioiously did saye that 
she would crampe Tomasin, a mulatto woman, in the same tribe, and used many 
other threateuninge words tending to the hurt and injnrie of the said mulatto 
woman, and within a while after by practice and combinason with the devil, 
fellononsly did practice on the said mulatto the dinbolicall craft of with craft, 
insoemuch that the said mulatto was very much tormented, and stnick blind 
and dumb for the space of twoe houres or thereabouts, and at divers tymes in 
other places did practice the said devilish craft of witchcraft on severall persons 
to the l^iirt and damage of thdr bodyes and go^’^ds, Contrary to the peace of onr 
Souveraigne lord the fi^inge his crowne and dignitie. 

To which indictment she pleaded not guilty, but beinge the grand inquest 
found a trewe bill and for her further trlall did put herselfe uppon God and the 
Oountrey, which beinge a jury of twelve swome men did find her gniltie, where- 
upon the sentence of death was pronounced upon her, and accordingly she was 
executed on Monday the 26th day of this instant May, at St Georges, before many 
spectators.^* 

(2) **The prooeedinge against this woman was longe and teadious, by reason of 
many aousacons. The Governor and counsell was very carefull in findings out 
the treweth. They caused a jury of woemen to search hef and one Goody Bowen 
which was suspected : they returned as followeth. Havinge made diligent 

*This absurd superstition, like most of the others connected with witchcraft, 
was held in accce^noe with the prevailing theological teaohlnga and books of 
that period, both IProtestant and Bomau Catholic. The works of Matthew Hop- 
kltm, ae la well^own, were especially prominent in spreading such fatal absurd- 
itieiii hat the same doctrinee had been previously promulgated in several papal 
buHa, 1484 to 1622, and in various works of eminent Boman Catholic writers. 
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searehe accordlnK*) to our oAthes we cauuot ftud any ontwarda or tunwardR mark 
goe far an wee can p.oeave whereby wee can in conecienoe find them or either of 
them guilty of witchcraft, onely in the mouth of Ooody Gardiner there i» a 
blewo Bpott whi('h being priokt did not bleed und the place wan inaenfable, but 
being prickt clone by it, it bled the which w’ee leave to the judgment of Phiei- 
tians. Mr Hooper and the chirurgions being appointed to viewe that apott, the 
daye that she wag come to her triall, and it waa fallen away and flatt, and being 
prickt it bled and it waa knowne to be there 18 yeares, and for further trial) nhe 
wa« tried and throwne twice in the «*a. She did swyme like a corke and could 
not eiuke. These signes and other strong evidences in Court oondemme her, yet 
neverthelcHse shee would confesae uoething att her death She waa demanded in 
Court if she could give a reason why ah© did not ^inke. She answered that she 
did open her mouth and breathe but could not sinke.” 

2, Trial of JoJm Muldleton, 

‘‘(10) The examination of Hobert Priestly, taken before Mr. Stephen Paynter 
and Mr Wilkinson, Councell, April the 17, 165Ji ** 

“ Who solth that on Fryday last, being the 15th of this instant, he being 
removidng Mr Tucker’s cattell in the evening in a peece of ground near to the 
house of John Midleton, he saw right 5ppositt agt the house, a Black creatuer 
lye soe upon the ground (sic) in the sha}>e of a catt but farre Bigger, with eyes 
like 6er, and a tayle near as long as a mans arme. And this examynate being 
some whiti daunted at the first sight, yet tooke courage A went upp close to yt 
to look on yt. he only saw It move the head, and drawue his knife with a resolu-^ 
tion to stabb yt : as he lift up his hand and knife to strike at yt with oil bis 
force, be being a strong man, be found he had no power to strike it. Att which 
this examlnate was so amazed and affrighted that his hayre stood up right on 
his head, and be departeing from yt looked backs, A sawe the said creature 
tnmc the head and look wishfully after this examt, but he ran away A left yt : 
reporting the same tu the servant in his house, with much feare.* And further 
saith not. (Signed), BOBEET PBIESTLV. 

“ (5) Upon these and many clear grounds of suspliion of John Midleton being 
guilty of witchcraft, Captain Josias Fforster, Guvnor, appoynted the several! 
men to search Midleton which follow : ” (names of 6 men are partly legible). 
“ who made report as ff’th, And do affirm that upon the search of Midleton’s body 
they stretched out his body upon a chest And thereupon discovered first one 
teate or dngge about the blggness of a catt’s or bigger, which teate or dngge was 
moyste A they say that Midleton confest that the moystuer yssued from that 
Teate. They affirm further that right over against that said Teat or dugg» they 
found another yet not altogether ao bigg or groat as the other, which bad no 
sign of moystuer at present. They further affirm that they found on his body 
divers suspitioas markes A spots. Blew In culler. They say further that because 
they desired to be better satisfied amongst themselfes they oonclnded to search 
each other, to see whether there might appear any auch markes upon any of 
themselves, which they did iiocordiug^y, but they affirm that they found not any, 
nor the Ukelyhood of any.” 

^ Apparitions of the devil in human form are not mentioned here, and spec* 
tral apparitions” of the “ witches,” so prominent Ifi the 8Uem trials^ were more 
seldom asserted here. But the “ hlaok^cat ” auperitltioh waa bellaved in. 
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(8) **Thom, Hess and Micht^l Bnrrowe«, exam, before the court for the Tiiall 
of Johu Makaraton [Middleton] ^ the 4th of May.’' 

** Who koilth that after Midlei on ci^ine out of the water and waa taken backe 
to priaon, they being there with him, aaked what he could now saye for himaelf; 
aeeing he had ben alfiu tried by water, deaierd him to coufen the truth to them. 
A they doe both aay that Midleton told them that he waa a witch & that he 
knew yt not before : they affirmed aleo that they did erneatly perswade Midleton 
to diecover other witches if he knew of any in these lalandB. To which he 
answered that the wife of Thomas Stevenson was a witch, os badd a one as any 
in the world. And said also that Goody North was a witch he feared, but did 
not positively ac»cuse her to be a witch.” 

“The Jury for the keeper of the Commonwealth of England doth present 
John Midleton of Sandy s Trilie in the Somer Islands, Planter, for that he not 
having the feare of God before his eyes hath feloniously wickedly and abomin- 
ably consulted and consented to and with the DevlU to become a witch. As 
doth appear by severall signes and inarkes upon his Body, and that diabolicall 
sin of witchcraft hath put in practice now lately upon the Body or person of 
John Makaraton, a skotsman of about the age of 50 yeais : and him hath vexed 
tormented and disquieted contrary to the peace of the Commonwealth of England 
and the dignity thereof. 

This Bill being put to the consideration of the Grand Inquest was found /ii/Za 
vera and for his further triall he put himselfe upon God & the Country, whereof 
a jury of 12 men sworne did tlnd him guilty, and sentance of death was pro- 
nounced upon him, and he was executed at Georges iowne at the common place 
of execution the 9th of May l(t58.” 

S, Trial of Goody Vhrhtmn Steren807iy ]H5S. 

Midfileton havings aocused (voody Stevenaon of being a witch, was 
required to make hia aceuaation in her preacnce in opcti court, which 
he did,* She atoutly detiiod any knowledge whatever of anything 
of the kind. 

(18) Then Midleton said, 1 ^ thought that a man could not do the thiuges 1 was 
accused for, A prayed that God would show his judgement upon me as yon do. 
But since I came to prison I prayed to the Lord to discover yt to me, and now 
he hath found me out, A made me know that 1 was a witch, which I knew not 
before: ik;said I bless Gml for yt,’ Goody Stevenson replied that she for her 
port was wrongfully accused for she knew nothing that did belong to any such 
thing. John Midleton said unto her ^ I know that yon are a witch as well as I ’ 
A said, perceiving that you a witch I would have thee judged.’ 

** The examynation of Christian Stevenson taken before Capt** Josias Fforster 
Govnor, Capt” Hoger Wood and the Secretary the 9th of Maye, 1658. 

(1) Christian Stevenson having been accused in open court by John Midleton 
to be a witch : and she being now examined ; she denyeth it A saith that she is 
noe witch : yt being then deno^anded of her how she came by the duggs A markes 

* Other testimonies, here c^^ed, indicate that this man was a half-witted 

degenerate.” 

tiUKe. CoNir. Acad., Von. XL 56 Feb., 1908 
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of a witch that were found on the inside of her oheekes, she answered that those 
markes came by reason of an Inxpostume of the oiite side. And the other canse 
by a Kagf^od tooth on the other side, and this was about 5 yeares alnee, and 
saith tliat Goody Todd badd her lay the curd of a hjinon poeeett unto the said 
impostume (and Mrs Dunsoomlie was then present), which curd brake it And it 
bath bin ever since, and the other by the ragged tooth aforesd, which was hied 
by Thomas Bunscombe &. fnrther saith not. 

(3) Thomas Dunsoombe being ejumtyned saith that if he did file any such 
Tooth of Goody Stevenson It waa more than he remembers. 

(8) The wife of Thomaa Dunsoombe being then examyned also sayth that she 
doth remember that Goody Stevenson aakt her husband 6o file a tooth, but 
whether he did file it or noe, she knoweth not and further saith not/’ 

A jury of womon having been appointed to search her body, 
reported as follows : 

That upon the search of the body of Goody Stevenson, they found in her 
mouth two small Teates or Duggs. the one on the one side of her month & the 
other on the other side of her mouth, which they prick’t with a needle, but there 
came forth noe blood at all from them and when they pnokt they ask’d her if 
she felt when they priokt them, Sl she confest that she felt them not. And 
they say further that because they would not mistake, They did all severally 
search her mouth and priokt these Teati^, but they affirm that there came not 
forth any blood when they did soe. And say also that they found a blew spott, 
or like wart . . . very suspitious & against natuer, out of which came waterish 
blood when they priokt it ” 

Her trial was a long one and contains abundance of groasly absurd 
testimony. She was accused of causing grievous and tormenting 
paynes” upon the bodies of several persons, and the pigs and 
cattle of others, so that they died. The death of a child of a neigh- 
bor, probably from colic, was laid to her ‘‘ diabolioall practises,’’ 
though she appears to have been a ^ell disposed old woman, who 
tried to help her neighbors in times of sickness and trouble. 

She was convicted and hanged May 30, 1653 

4., Trial of Alice Moore^ ]6r*S, 

“ The attestation of John Burt taken by the grand Inquest Maye the 17, 1658. 

Who saith that some yeares siuce he havinge a great sowe, eyther Goodman 
Moore or his wife, he rememboreth not which of them, came to his house to buy 
the sowe. And he sett them a price but they would not consent to yt, And a 
matter of six weeks after the sowe pigged & then the sowe & all her piggs 
died dc further said not.’* 

Various other similar absurd attestations are recorded, which are 
here omitted.* The following is a part of the testimony of John 
Wayne wright, who had previously quarreled with Mr. Moore : 

^ Among other things, she was accused of preventing the coming of batter,” 
and the compounding of soap by her neighbom. 
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“ And not long after this I had many of my oreaturee strangly taken & died, 
as my eattell dyeing Soddaynly. And shoals running loose one hoar dead the 
next <& never omild discern anything they ay led, neither living nor dead, bnt 
were as fatt and as Insty as any creatures in the world, yet perished About this 
tyine. 1 had sett according to my estimation about 16 acers of come ground, 
which sprouted in the ground very well, some above ground and some arrived 
even of the ground and turned too <& agen like the worme of a pease, dt sue lay 
fresh in the ground & never came to good, thougli free from clodds or other 
ympediment. I never saw the like before or since.” 

“ Not long after when I camo out of England, I had a very fayre sowe pigging, 
& goodwife Moore being at my house & seeing her praysed her ; not long after 
she pigged and all her piggs died as soon as they were pigged. At the iyme of 
Capt“ Tumer^s entrance into his Oovmont, or a little after, I did charg goody 
Moore with these and many things else. And first for tliat she should dec lare 
how she came to know that myselfc wth the rest of the company who were in 
the shipp with me wore taken by the Turkes or chased by them.” 

A jury of twelve women appointed to search the body reported as 
follows; 

** Who doe afiSrm that nixm the search of the body of Alice Moore, aforesM, 
they have found 3 markes or teates, as to biggness, on the right side of her body 
A another in her mouth towania the almonds of her cares, another between 
her tooes upon her left foote, wb teates or duggs being prickt by them did not 
bleed only a little waterish blood, ^ they say she did not sensibly foolc when 
they prickt them, although they asked her if she felt them, & besides they say 
that they found also other suspltious mkes which ore declared to belong to a 
witch upon some partes of her body, dt also some blew spotts there also.”^ 

“The Jury fur the keepers of the liberties of Comonwealth of England doth 
present Alice Moore of Warwicke tnbe of the said Islands, spinster, for that she 
not having the feare of God before her eyes has feloniously wickedly and abhoni> 
inably consulted, contracted and consented to & with the Devill to l)c*eome a 
witch as doth appears by several signes & markes upon her body, and by her 
diabolicall practice in witchcraft hath destroyed the oattell & hogges of Mr John 
Waynewright and Thomas Gapliii, both of Warwicke Tribe, & of divers other 
persons contrary to the peace of the comonwealth of England and the dignity 
thereof.” 

“To w’h Indictment shepleadeth not guilty, but the Grand Inquest finding 
yt a true bill she put herself to be tried by God dr the Cuntry w’h being a jury 
of 13 men swome, find her guilty dr for the same she was adjudged to be curried 
to the prison from whence she came & from thence to be <^onveyghed to the 
place of execution dc tber to be hanged by the necke until she be dead, dead, 
w’h execution was performed accordingly the 30th of May, 1658.” 

The Grand Jury having thna caused the death of several harmless 
old women and a half-witted man, felt very proud of their work, 
and passed the following gratulatory resolution : 

* Probably the “blew spots,” often mentioned, were in moet esses vsrirose 
▼sins. 
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** Wee the Grand Inqueat, Taking into otir oonaideration how it hath pleased 
God upon alight & slender ground being carefully followed upon one person fur 
auapitiou of witchcraft, what good auoceaae & ysHUca hath followed upon it, 
Therefore wee desire that All such persons as wee have hereunder mentioned 
may have some careful eyes cast ui>on them, soo that if it shall please our Gk)d 
to discover more of them they may be pereued alter and proceeded ogayust 
until, as David saith, wee have cut of wicked doers from off this Island/’ May, 
1658. 

5. Trial of EVisahsih Page^ 165 J/r. 

llie follow’iiig ]ion»onh, tried for witchcraft, were two passengers 
on the “Mayflower,” whose captain stated that “hoe did vchemonlly 
suspect them to be witches.” They were both tried at one session 
of the court, Jan., 1664, but w'ith very different results. The evi- 
dence was equally worthless and absurd in both cases, but the jury 
of women could find no moles on the body of the first one, and to 
that fact she undoubtedly 6wed her life. 

‘'Charles Hancooke being swome “Saith that he being at the helme, Eliza- 
beth Page had her finger over the compas, And yt lau round from North to South, 
And turned baoke againe, And said that any woman that was wth child may 
make yt doe sue, And about 8 days after she told him that she had a steele 
needle about her that caused yt, yet other being present she s’d, do you not see 
how it runs, and further saith not.” (Signed) OIlAKLES HANCOOKE. 

The jury of women appointed to search her body found no moles. 
Their report was as follows : 

“ Who doe all affirm upon their oathes that they find not any marke or spotts 
or Hignes which may move them to Judge Elizabeth Page to be a witch, only 
something more than ordinary (in a certain place.” 

“ The Grand Inquest, 14 names. The Jury for life & death, 13 names. 

“Wee the grand Inquest do present Elizabeth Page, being a passenger in the 
good shipp called the Mayflower, for that she not having the fear of God before 
her eyes wickedly and felloneously consulted & covenanted with the devill con- 
trary to nature <& to the law of God and man, And contrary to the peace of the 
comou wealth of England and the dignity thereof.” 

“ To which Indictment Elizabeth Page pleaded not guilty and for her 
trlall put herself e upon God & the country woh country being 13 sworne men, 
found her not Guilty and was quitt by proclamation,” 

6. Trial of Jane Hopkins^ I 6 S 4 . 

“ The attestation of Joames Man before the grand Inquest the 8rd of January, 
1656.” 

“ Who swome saith that he being in the oaben wth Jane Hopkins, she, said 
Jane, wished that God might showe some signs whether she was a witch or not, 
and emediately there was a thing in the Ukenes of a ratt appeared unto them 
^ further saith not, ” (Signed) JEAMBS MAN* 
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^'Before the Grant Inqneet aforosM.” 

Thomas Cobsone swornc^ sayth tha< at the same t3rme he saw a thing in the 
likenes of a ratt, after the said Janot Hopkins had wished that God might show 
some signe, and saith further that before the appearance there was a noyse 
wiiioh made him afearde.** 

Anoth<*r female Jury of 10 women was empaimelled to search 
Jane Hopkins. The MS. has here partly perished, but the words 
“search the body” can be read. (Ten names follow.) Lefroy. 

Who doe all joyntly affirm that Jane Hopkins hath in her mouth a suspi* 
tions niarko and under her urine she hath a dugge or Teat, And upon her 
shoulder a wart, and upon her necke another wart . . , And they all declare that 
all these were insensible when they were priokt and tried.*’ 

“The Jury for the Commonwealth of England doth present Jane Hopkins, 
one of the |)assengers in the Mayflower, for that she not having before her eyes 
(sic) hath felonoualy and wickedly consulted and covenanted with the l)evil & 
him hath suckled and fedd contrary to nature^ the law of God and man, as 
doth appears by markes & signes upon her body and contrary to the peace of 
the cumouwealth of England & the dignity thereof.'* 

“ To which Indictment Jane Hopkins pleaded not Guilty and for lier triall Ac. 
She was found gnlltie and for her sentence was condcnimod to be carried to the 
place of ©xeontion and there be hanged by the neck until she was dead, dead, 
wch was done accordingly, as appeareth by his warrant dated the 5 January 
1055.** 


So far m the records show, this was the last execution for witch- 
craft in Bermuda. 

From 1055 to 1072, several other persons were tried for witchcraft 
and were mostly acquitted, in some cases merely because no moles 
were found on the body. 

On June 12, 1671, Susan Cole M’^as tried, convicted, and sentenced 
to be haiij^ed. But on June 2l8t she was reprieved by Gov. Sir 
John Ileydon : “Ifppon waighty considerations,” and returned to 
prison, “untill you shall receive further Order.” What her final fate 
may have been is not recorded. Two woimm were prosecuted for 
witolicraft in 16H4, but the records are incomplete and the result is 
not stated, though their bodies were searched for “signs.” 

The last record of a person prosecuted for witchcraft is that of 
Sarah Spencer, in 1606, but there is no record of her trial or sentence. 
So that these trials ceased hero, about the time they began at Salem. 

An old negro woman, called Sarah [or Sally] Bassett was con- 
victed, in June, 1760, of trying to poison her master’s family, and 
was legally sentenced to be burned at the stake. But this was not 
connected with the witchcraft delusion. (See Lefroy, Memorials, ii, 

p. 688.) 
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The Public Garden. 

In 1896 an Act was passed to establish a Public Garden. Mr. 
Nathaniel Vesey, M.C.P., was largely influential in promoting this 
very worthy enterprise. The land purchased w^as to be not less tha»» 
ten acres, and not to cost over j6)650. A sum not exceeding £550, 
was provided for buildings, etc. It w^as to be entirely under the 
management and control of the Board of Agriculture. Salary of 
superintendent was to be £300, and the running expenses not over 
£150, annually. The Annual Reports to the Board of Agriculture 
to be published. Ten acres of land were bought in 1898, in Paget 
I^arish, near Hamilton, and a house was built. Mr. Geo. A. Bishop 
was appointed superintendent, in 1808. His first report was on the 

Diseases affecting the Lily in Bermuda, their cause, treatment, and 
prevention,” Of this, 600 copies were printed and distributed. 
In 1 899, additional grants were made for glass houses. The work 
of improving and planting the grounds has progressed very favor- 
ably, It will, without doubt, eventually beeome a very attractive 
place, and also of great benefit to the people, on account of the 
experiments and investigations that will be conducted there in agri- 
culture and horticulture. At present the appropriations for its 
expenses seem very inadequate. 

The Wild Birds Protection Art, 1902. \2nd September, 1902.] 

Whbbras it is expedient to consolidate the Acte mentioned in the second 
Bchednle heieto : 

Be it therefore enacted by the Qoyemor, Leoielative Council and Assembly of 
the Bermudas or Somers Islands as follows 

1 . Any person who shall hnowingly and wilfully shoot or attempt to shoot, 
or shall use any boat for the purpose of shooting or causing to be shot, any 
wild bird included in the first schedule to this Act, or shall use any lime, trap, 
snare, net or other instrument for the purpose of taking, capturing, or destroy- 
ing any such wild bird, or shall expose or offer for sale, or have in bis control 
or poBsoHSion, any such wild bird, sball, on conviction of any such offence 
before any Justice of the Peace, forfeit and pay for every such wild bird in 
respect of which an ofiPence has been committed, a sum not exceeding one 
pound, in addition to the costs, unless such person shall satisfy the Justice 
hearing the complaint that such wild bird came into the possession of such per- 
son before the passing of this Act under olroumstanoes which would not have 
rendered such person liable to any penalty or forfeiture under either of the 
Acts mentioned in the said second schedule, or that such wild bird was sent to 
these Islands by some person residing out of these Islands, or was the offspring 
of birds kept in captivity before the passing of this Act. 
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2. Any person who shall knowingly and wilfully take, remove or destroy, or 
shall have in his control or possession, or shall expose or offer for sale, the egg 
of any wild bird included in the said first schedule to this Act shall, on convic- 
tion of any such offence before any Justice of the Peace, forfeit and pay for 
every egg in respect of which an offence has been committed a sum not exceed- 
ing five shillings, in addition to the costs, unlebs such person shall satisfy the 
Justice hearing the complaint that such egg came into the possession of such 
person before the passing of this Act under circumstances which would not 
have rendered such person liable to any penalty or forfeiture under either of 
the Acts mentioned in the said second Schedule, or that such egg was sent to 
these Islands by some person residing out of these Islands, or was the egg of a 
bird kept in captivity bd!ore the passing of this Act, or of the offspring of such 
a bird. 

8. When any pentem shall be found offending against this Act, or under cir- 
cumstances from which it may reasonably be concluded that such person has 
committed an offence against this Act, it shall be lawful for any other person 
to require such person to give his Christian name, suruaine and place of abode, 
and if snoli person shall, after being so required, refuse to give his real name or 
place of abode, or shall give au untrue name or piece of abode, he shall be 
liable, on being convicted of any offence against this Act, to forfeit and pay in 
addition to any forfeiture incurred for such offence under this Act, such sum of 
money not exceeding ten shillings as the Justice hearing such complaint shall 
see fit to impose. 

4. One half of every penalty or forfeiture imposed under this Act shall be 
paid to the informer and the residue thereof into the public treasury. 

6. Any person who shall produce to any Justice of the Peace resident in the 
parish where such person resides, or if there be no resident Justice, to any 
neighbouring Justice, any crow dead or alive, or the egg of any crow, and shall 
satisfy such Justice that such crow or egg has been taken, killed, or destroyed 
in these Islands by the person producing the same, shall be entitled to receive 
from such Justice a oertifitsate stating thi' number of crows or eggs produced to 
such Justice, in resjiect of which be shall bt^ so satisfied as aforesaid, and on the 
production of sucli certificate to the Receiver General, or Assistant Receiver 
General, be shall pay out of the public treasury to the person named therein a 
reward of four shillings for every crow, so taken or killed, and of one shilling 
for every crow’s egg, so taken or destroyed ; provided that no reward shall be 
paid out of the public treiwury unless it shall amount to four shillings at least, 
IKiyable at one time to the same person ; provided also that no Justice of the 
Peace shall grant any such ceilifioate as aforesaid unless or until the crows and 
eggs produced to him shall in his presence have been so effectually destroyed 
and disposed of as to prevent the same l>eing thereafter made use of for defraud- 
ing the public revenue. 

0. This Act shall come into operation on the first day of October next, and 
from and after that date the Acts mentioned in the second Schedule hereto shall 
be repealed ; except as to any prosecution for an offence against either of tbe 
said Acts committed within three mouths before the commencement of this Act, 
which offence may be punislied within three months after the commencement of 
this Act in like manner as if the said Acts had not been repealed. 
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FmST SCHEDULE. 

The Red Bird, Bine Bird, Ground Dove, Chick of the VilliiRr, Quail, Partridge, 
Tropic Bii*d, Boatswain Bird or Long Tail, Hamming Bird, King Fisher, Wood 
Pecker, Rico Bird, Crane, Heron, Gk)ld Pinch, Mocking Bird. 

The aeis named in the Second Schedule, an repealed by the above, 
are the Wild Birds Prot<‘Ction Acta of 1881, 1892, and 1894. 

It will be noticed that several of the resident or breeding birds 
now existing here are not protected, viz : — 

The Cat-bird, Wheat-ear, European Starling (believed to be 
already naturalized in small numbers), English Sparrow, and Euro- 
pean IVee Sparrow. 

The Cat-bird is undoubtedly of great use in destroying vast num- 
bers of grubs and caterpillars which constitute a large part of its 
food, and this should more than offset the small amount of damage 
it does to small fruits. But it is so common and so well able to take 
care of itself that there seems to be no danger of its extermination, 
at present. 

The European Wheat-ear is a small insectivorous bird, and there- 
fore very useful. It is now quite common in some parts of the 
islands, ©specially near St. George’s, and deserves full protection. 
The English Sparrow is extremely abundant and needs no protec- 
tion, for it has ^‘come to stay.” Formerly a bounty was paid for its 
destruction, but to no good purpose. It destroys great numbers of 
caterpillars and other insects as food for its young in the breeding 
season, which is hero a large part of the year. Therefore it prob- 
ably does more good than harm, unless it destroys the eggs of other 
and better birds to an injurious extent. There id little if any occa- 
sion to protect the Humming Bird and Rice Bird, for they are only 
found as migrants from North America, and the former, at least, is 
excessively rare, and merely an accidental visitor. The other birds 
scheduled are in need of all the protection that they can have, 
though the Wood -peckers are only found as rare migrants. A 
general clause, j>roviding protection for all land birds, excepting 
perhaps the F.nglish Sparrow, would seem to be desirable, for the 
numerous migrating birds do a large amount of good, even daring 
the short time that they remain, by destroying insects and the seeds 
of noxious weeds. 

It seems to me a mistake to offer a bounty for Crows, for there are 
probably not a dozen pairs left on the islands, moreover it is a bird 
that generally does much more good than harm, especially in a place 
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like Bfirmuda, where it cat) find abuinlaiice of its favorite shellfish 
for food on the Sea beaches. It jh also fond of grubs and snails, of 
which it destroys largo minibers. 

Bhod of the Bermuda Lizard^ p, fW7, 

Specimens killed on Clastic Island, a rather barren locality, were 
recently dissected by me to ascertain the nature of the food. Rather 
contrary to what might have been expected, the principal part of 
the food consisted of an Araphipod crustacean ( Orrhestia ayilU)^ 
which is abundant under decaying sea-weeds at, and just above, high- 
tide mark, and therefore easily available for this lizard, which often 
lives in the crevices of the shore-cliffs and retaining walls. There 
were also remains of terrestrial Isopods, with a few ants and the 
elytra of a beetle. When living at a distance from the shore, it prob- 
ably feeds i)nncipally on insects. Its food was pretty finely divided. 

Addltioual TneecU^ etc. 

Among the insects received from Mr. L. Mowbray in December 
and January were a few Hynienoptera, including males, females, 
and very small workers of one or two species of ants of the genus 
Pheidole^ as determined by Mr. Th Pergande, These are common, 
as House-ants, and destructive. Also two small Ichneumon-flicH, of 
the genera Lhaneria and Crathhneumony detennine<l by Mr W. H. 
Ashmead; and two other species. The material is not sufiicient to 
determine the species. The small number of Ichneumon-tlies hitherto 
discovered in Bermuda is very remarkable. 

Mr. L. Mowbray sent early in January several fresh specimens 
of moths, which arc of interest as illustrating some of the species 
that fly at this season. Five are additions to the fauna, though 
some are not fully determined. To J)r. H, G. D>ar, to whom this 
lot was sent, I am indebted for the following determinations : 

Autographa rogationis Dyar, List of N. Amer. Lepid., p. 200, Deq., 
1902ss PltfSta rogationie Guen., Spec. Gen, vi, p. 344, 1852. 
Figure 238. 

PluMa dyaus Grote, 1875. 

Nearly black. Thorax with a large and high erect tuft of long 
hairdike scales ; and a lower depressed tuft on each side, at bases 
of wings ; another lower tuft on base of abdomen, inclined back- 
ward« Color of tufts, dark bronzy brown. Fore wings varied with 
black and dark lustrous bronzy brown ; a large angular patch of 
black around the white silvery spots, which are conspicuous ; inner 
one U-shaped; outer one ovate; marginal fringe and under side of 
wings, lighter bronzy brown. Length with closed wings, about 
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JProdenia eridmna (Cram.); Dyar, List I-epid., p. 123. Figure 240. 

Pfialcsna ^ridania Cram., Pap. Exot., iv, p. 183, pi. 858, figs. E, F, 1782. 

Wings above, silvery gray, with irregular, small, black spots ; 
under side of wings and body yellowish white. Tuength, with folded 
wdngB, 18®*”. Jan., L. Mowbray. Widely distributed; southein U. 
States; Central and South America. 

Anomh erosa Httbner, Zutr. exot. Schm., p. 19, figs. 287, 288, 1818. 

Dyar, Liat N Amer. Lepid., Bull. No. 52, U. 8. Nat. Mua., p. 205, Deo., 1002. 

A handsomely colored moth ; fore wings above light brownish 
orange on the basal half, but wdth a small brown basal patch ; dark 
brown, ^aried with lighter brown, distally ; the two areas separated 
by a thin crooked line of darker brown, which does not reach the 
posterior edge, but joins another similar proximal transverse line 
that curves outward; thus these lines bound an irregularly triangu- 
lar, orange area, in which is a round brown spot, surrounding a well- 
defined, small, tvhite central-spot ; a dark brown reniforin spot on 
tlie brown area, beyond which is a third, incomplete, transverse, 
brown line. The orange-brown areas, under a lens, are light orange, 
sjjecked with red-brown scales; on the thorax is a tuft of similarly 
colored long scales ; abdomen, above, yellowish brown with white 
borders. Hind wings below pale yellowish gray, specked with 
brown scales, and crossed by a median and a marginal brown line ; 
legs yellowish white. Length, with folded wings, 17®® ; of body, 
14®®, The larva feeds on the cotton plant (t. Dyar). 

In April, 1901, the most abundant moth that came m to our lights, 
especially late at night,* was a geometrid moth wdth the wings dull 
gray varying to light yellowish gray, boih pairs of wings crossed 
by a darker median band, and with tuo less distinct and imfierfect 
dark bands on the fore wings. 

A fresh f*pecimen of the same moth was sent by Mr. L. Mowbray, 
in January. Dr. H. Q. Dyar, who has studied the speoimena, thinks 
it a new species, and has furnished the following description : 

Aide verriUata Dyar, n. sp. 

Allied to A. mvltilineaia Pack.; the wings similarly shaped and 
marked. Light gray, varying to light ocherous, the ocherous persist- 
ing in the gray specimens as a broad sbado on both wings beyond 
the t. p. line. Lines pale gray, a shade darker than the wings, 
obscure, waved ; t, u. line faint ; median more distinct, common to 

♦ This is the seme moth mentioned above, p. 759, note, as f BeUrogramma. 
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both wingfi. T. p. line broad, obscurely double, the outer half broad 
and clouded, especially on hind wings, containing more or less dis- 
tinctly a few brown dots. In the ocherous space beyond there are, 
on the fore wings, two brown spots, varying in sise, situated between 
veins 8-4 and 6-7. Margin dark gray, shaded ; small black mar- 
ginal dots. Head and body-parts gray ; wings below lighter, often 
ocheroua ; fore wings with heavy median and marginal gray shades; 
hind wdngs with a straight t. a. band and a double median one just 
beyond a small discal dot ; margin gray-powdered. Expanse, 25- 
28 mm . specimens. April and May, 1901, and Jan,, 1908. V, S 
National Museum, type, No. 6732. 

Specimens wwe also sent, 1901, to Museum of (^omp. Zoology. 


239 288 240 



Figure 288.— ^u/e( 7 r(cp/ifi, or Pluvial rogahonin. Figure 239. — Cypsochroa stteh 
lafn. Figtire 240. — Pt'odenia mdania. All Phot. A H V 

Plume-moth, (Platyptilia puBillidactyla Walker.) 

This small Pterophorid moth, which has been determined by Dr. 
II. G. Dyar, is native of Jamaica, St. Thomas, Grenada, et(‘., but 
has not been recorded from the United States (t. Dyar). 

liemiffia reprmda^* see p. 774 ; Gypsoehroa eifellata, fig. 2.19, and 
see p. 776; and a plain silvery tineid (Setomorpha, sp.), were also in 
this lot. Leuvania, or Hellophila^ unipuucia^ Plmia royationie^ 
and Piaphania hyulinata were sent in February, 

JRemigia repanda^ p, 774* Add the following : 

A mature larva, referred to this species by Dr. H. G. Dyar, was 
sent to mo by Mr. L. Mowbray, in December. It differs consider- 
ably in color from the description on p. 775 (after Dyar). 

Prolegs, 2 pairs, separated from the anals by 2 legless segments. 

* Colors of this speoimen much plainer and darker than in the U. S. speci- 
men figured (i)b xevlil, fig. 6i. Fora wings dark ocherous brown, with scarcely 
any distinel markings, except the three slightly darker cross-lines, and distal 
row of email obscure dark spots ; the wavy lines and speckled appearance are 
lacking. 
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Length, 42*""* ; diameter, 6®*“. Color, sulphur-yellow on the sides 
and dorsal band, the latter bordered with a composite darker lateral 
band, on each side, of the same width, their margins formed by 
linear brownish black lines ; 4 or 5 fine interrupted lines of the same 
color along the middle portion of each ; the median dorsal band has 
a central lino of greenish yellow ; a darkish lateral band, consisting 
of 4 or 5 tine lines runs along the row of stigmata. A median ven- 
tral and a pair of subvcntral blackish bands are conspicuous, between 
which the ventral surface is covered with narrow alternating lines 
of yellow and brown, which cross the prolegs. Head with a doisal 
whitish Y-shaped or yoke-shaped spot, enclosing a pale cordate spot; 
its sides are covert»d with alternating brown and yellow lines. 

Ifetnipter(f, p» 798, Add the foHowhig : 

A larval Leaf-bug, sent by Mr. L. Mowbray in December, has 
the following colors ; Body broadly ovate, convex above ; abdomen 
prominently convex in the middle, below, but scarcely keeled. 

Head, antenna', and proboscis black ; thorax,* above and below, 
mostly Idack, its upper side with two dull yellow spots on each 
lateral margin ; legs long, black ; head with a yellowish mark on 
tlie sides, in front of eyts ; abdomen dull red above, with a median 
row of 3 or 4 large, raised, black spots, and a marginal row of black, 
crescent shaped spots above and below the acute edge; a submediati 
and lateral row of round yellow spots on each side, the antenor 
latc'ral ones much the larger ; abdomen, below, pale green, with a 
median row of squarish black spots. Length, 6.5*”"*; breadth, 4.5"**". 
The proboscis is long, reaching to the bases of the posterior legs- 

Scah4mect9y pp, 802S1JI, Add: 

Mr. (4eo. A, Bishop, has recently (early in Jan.) sent a number of 
additional scale-insects, still living. Some of them are accompanied 
by the active young larva*, showing that they breed at this season. 
Several are additions to the fauna. They have been identified by 
Mr. C. L. Marlatt, as follows; 

DactylopiuH^ sp. On the bases of the leaves of Pine-apple. 
Daciylopim, sp. 

On roots of Panicum^ forming tufts of a white, downy secretion* 
Another unknown coecid, forming similar white tufts, occurred on 
the joints of the stem of one of the reed -grasses (Atundinacess.) 

Orthezia imlgnU Douglas. See aboye, p. 806. 

On the leaves of Coleua. 
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Ceropkuiteit Floridenais Comst. (See above, j>. 808, and fig. 1 8o.) 
Ob the leaves of the Laurel or Bay-tree. 

Bamboo-scale. (Asterolecatiium hambusop Boisd.) 

An elliptioal, convox, rather large sjKJcies, mostly covered with 
whitish grains, but plainly showing the bla<‘kish scale at one* end. 

The minute, living, active young of this were abundant, in this lot. 
On leaves of the Bamboo. 

Florinia fiormvv Targ.-Tozz. 

Common on the leaves of the Laurel or Hay-tree, with living, 
active young in January. The same or a very similar species is com- 
mon on the Avocado Pear and Loquat, according to Mr. Bishop. 
It is a small, dark brown, oyster-shell-shaped species. 

Fig- Scale. [AsphUotus ( Chrgsomphalm) jieva Ashm.) 

Common on the leaves of Pomelo. It also attacks the orange and 
other citrus fruit trees. 

Pine-apple Scale. ( Chrysomphalns^ sp., near smilacis.) 

A large, flatish and ovate, grayish white scale, with the nucleus 
sub-central and somewhat exceutric. On Pine-apple lea\eb. 

Palm-scale. (AleyrodeSj sp.) 

A nearly round, flatish, dark brown scale, on leaves of Palmetto. 

The following three species were accidentally omitted from the 
list on p. 811 . 

AsphVotus hederoe Vallot. 

This species w*w recorded by Geo. B. King (Psyche, viii, p. 350, 
1899), as found on a cycad from Bermuda. Tt is now generally 
regarded as identical with A. neriL (See above, p. Rio, fig, 184, e.) 

Aulacaspis elegans^Uoicnrdia degans Leon. 

This was found with the preceding, by Mr. King. 

Mytila^is Vloridensis. 

According to Mr. Bishop this occurs on the orange. (Iiidentifled 
by Mr. L. O, Howard.) 

Introduction of Scale-eating CoccindUds. (See p. 805.) 

Mr. Geo. A, Bishop writes that he has already experimented in 
this way, by introducing Vedalia oardinalis^ Novius belluSy N. 
Koehelei^ Rhi^obius ventralis^ and others. But whether with suc- 
cess is yet uncertain. 

Tettowfever Mosquito^ (Stegomyia fasciata.) 

As mentioned on p. 865, a specimen of this species has been taken 
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in January. It apjiaan to be a vary eommon epeeiee in Bermuda in 
summer and autumn. It ii usually darlcer in color than our figure 
(100) would indicate, especially when somewhat rubbed, so as to 
loose its dorsal thoracic stripes of white scales, when the thorax and 
abdomen are dark brown, or blackish, each segment of the abdomen 
having a narrow, and often inconspicuous, basal band of white ; 
wings dusky, with black veins ; legs conspicuously banded with 
black or dark brown and white, the last two tarsal joints of the hind 
legs nearly all white except tips, others white on the basal third ; 
femora light brown on basal half, bbu kish distslly ; tibim black. 
Palpi with white tips, front of head and vertex white ; proboscis 
black, somewhat crooked, with a doable curvature 

White Atit, p. 817. Adit the folhteint/; 

Dr. Ogiivy (Bermuda, Past and Presuit, p. 3«) thus records a 
White-ant : “ The dreaded white-ant has also been found, doing 
much damage to wood-work and stores, but is not widely diffused.” 
Whether the species observed by him was C caMoneve is, of course, 
very uncertain. Of the latter, Mr. Mowbray sent in December a 
fresh specimen, taken in a dwelling house. It is a “ soldier,” remark- 
able for the great size of the light chestnut-brown head, which is 
larger than the whole body, and for the very long and stiong dark 
brown jaws. Determined by Mr. N. Banks. 



Flgme Mt.—Soorplon (Cmtntnw ffraoiUt Osr.). Fhot. A.. H. V. 
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Scorpions, p. 880 . Add the foUowittg : 

Cenirurvs gracilis Gervais, Figure 341, 

The specimeu referred to has since been forwarded to me by Mr. 
L. Mowbray* Mr. N. Banks has identified it as this species. 

Lengthy iOO’"”* ; breadth of tlioras:, 14“"* ; length of palpi, 35“®; 
of olaws^ 

Color, above, very dark chestnut-brown, with pale interstices 
between the larger segments, and pale graj ish patches on their sides; 
under side lighter brown, becoming yellowish on the under side of 
the thorax. Pedipalps dark brown, the claw reddish brown ; legs 
brownish yellow ; tail dark brown, above and below, angular, con- 
cave above, with two finely denticulate carina‘ on each side. 

Cephalothorax sculptured with denticulate raised lines ; larger 
abdominal segments with a median dentate carina and a smaller one 
each side of it, also with transverse dentate or granular raised lines, 
strongest one on the posterior edge. 

Couunon in the West Indies; also fonnd in So. Florida (t. Banks). 

Governor Wm. Reid; his unpublished correspondence tcith Mr. 

Wm. a Redfeld, 

On p. 857, meiitiuii in made of 3 volumes of these unpnhlislied letters. They 
are mainly devoted to discuHsions of storms uud the laws that Koveru them, sub- 
jt*<*tH in whioh both writers were eminent authors and experts. But many other 
subjects are also referred to, and e8i>eeially the Governor's efforts to improve the 
apiculture and Hcb<K)ls of the islands. During his entire term of six years, 
1839-46, Mr, Redfleld volunteered to act as his financial aput in New York, 
and not only helped him in the sale of his book on the Law of Storms (two 
editions), but bought and foi*warded books, pericxlicals, plows, rakes, yokes, 
and all sortu of a^cnltural implements, etc., including a horse and saddle. 
Also a large variety of seeds of garden vegetables and other plants, annually. 
The Governor refers to his getting acts passed to establish a Public Library ; a 
Muneum of Natural History ; the Lighthouse ; Agricultural Fair, etc 

In a letter of June 28, 1840, replying to a question by Mr. Bediield, he says: 
^*The wound you enquire about, I received in the neck, at the first assault of 
Son Sebastian by the Tluke of Wellington, I happen t« have been twice shot 
severely in the neck, having been four times wounded, and had thrmt horses 
shot under me, -- BO that 1 often wonder at being here and still alive in this 
world.” 

Referring to an abusive personal criticism in some American newspaper, he 
says, that ne received no government aid whatever in publishing his work on 
the Law of Storms, but paid out at least €600 sterling to publish it. Also: My 
being appointed Governor of Bermuda was not to enable me to study storms of 
wind, but because I bad seen a good deal of storms of war, and 1 never saw the 
minister who named me until I went to receive my instructions.” He also 
states that he disUlted politics and parties, and never interfered with them, and 
adds : ** I never gave a vote in my life at an election and never tried to influ- 
ence any man in ^ving his.’^ 

^^Ihelievafhsimpolntmentdid more credit to the Colonial Minister than to 
me, icr X Imord that on reading the * Law of Storms,’ he was so much struck 
Wim Mts iprandeur of the snb]«Kst that he made enquiry of the writer ; and find- 
ing him only a hardworking soldier, sent and asked him to go to Bermuda as 
Govertwir.” 
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la letton of Oot. iStb and Mih, IdlS, Im itpaiibi ot Itaviug be«a lU two moatiia 
and nw d«ith from /allow Ut$i\ HaaiaogiYaa a good brief aeootmtof tbe 
geolog/ of the ialanda^ and atatea ttiat rook la formed of wiiAd^drlfted ahall 
aaiAd* 
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Page 424, line 10, for west, read eaat. 

Page 470, line 11, for 26, lead 26, d, p. 621, 

Page 514, last line, for 1621, read 1622, 

Page 556, line 12, for Silas, read Silvanns. 

Page 579, hne 10, for L. H., read L’Her 

Page 579, lino 9 from bottom, for Elmagmus, read J^lamgnuH,* alao on p 626, 
line 8 from bottom. 

Pago 580, line for fVaa(ptaa, read Cepsalpima. 

Page 581, line 12, dele Figubb 42. 

Page 581, line 15, for 26, e, read 26, d, p. 621. 

Page 585, line 10, dele Fiourx 48. 

Page 609, line 1, for Xanthoxylum^ read Zanfhoxyhm 

Page 622, hne 1, add : The seeds germinate wUde still on the trees, and thus 
have rootlets when they fall Into the water 
Page 627, line 6, for lantannas, read lanianas 
Page 680, line 7 from bottom, for O. B , read L B 
Page 685, line 25, for 1887, read 1724 
Page 688, line 17, for sap, read sop 
Page 089, hue 18 from bottom, for 1850, read 1840 
Page 651, hne 15, for west, read east. 

Page 688, last hne, and 684, line 7 from bottom, for Mr. Hayward, read Mr. 
Thos B. Hayward 

Page 688, line 7 from bottom, for 1792, read 1856. 

Page 688, line 10 from bottom, and p. 690, lines 6, 19, for Mr Hayward, read 
Mr Thos B. Hayward. 

Page 718, hne 10, for La9tomyferi$, read txt»miycierxB. 

Page 725, lines 21 and 27 from bottom, for SaviUe, read Savile. 

Page 786, lines 1 and 22 of note, for Pxjitb LXXXIIl, read Platk XCVI. 

Pago 740, hne 5, for 225, read 265. 

Page 756. hne 4 from bottom, for f HHerogeamrm, read .dfoia Verri/iata, see p, 
890 

Page 767, lines 9, 20, for C^Aoirocampa, read TAeretm ; under out, for xlj^, 
read x U3 

Page 772, dele last six words. 

Page 778, line 1, and page 782, line 1, for emgua, read frugiperda p, & Abbot. 
Probably the true eadigua has not been taken in Bermuda. The Bgure, 
184, and description apply to the latter. 

Page 776, lines 11, 18, 24, for DUtphana, read Diaphania, 

Page 782, line 22, for ffaUeauB^ read BaltmtA. 
f^ago 790, line 4 from bottom, for BeJ., read DeG 
Page 796, Hne 11, for Bv., read Er, 

Page 796, Hne 22, after Wl/osus, insert (Gray.) 
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LIST OF OHTS IK THU CTXT. 

The Uliuitnitian* of •oe&ery toe moiily from photogmphi made by my toti, 
A. Hyatt Vorrill, duHng our visit in 1901; a law were made by my eon, 0* 
VetriU, in 1898 ; several are from pnrebaeed pbotographs by artists unknown 
me. Several botasdoal outs are from photographs by Br. W. G. Tan Name, 
our party, in 1901. Many are from drawings by A. H. TerrUl. A large part of 
the outs of insects, birds, fishes and reptiles, and some othera, are from Web« 
ster*s International Dictionary, by permission of the publishers, G. A 0. Met* 
Ham Co. ; most of these were also from drawings by A. H. Terrill, made 
under my direction. These are numbers 48, 446-60, 59-55c8, 68, 69, 61, 69, 91, 
101, 102, 110, 111, 118, 117, 120, 121, 124, 129, 182, 188, 186, 187, 140, 141, 148, 144, 
146, 146, 149, 150, 168, 164, 157, 160, 161, 166a, 166a, 167, 168, 171-174, 176. 177, 
181, 182a, 183-186, 1866, 187, 188, 196, 198, 200, 201, 218, 994-226, 229. In 
general the source of each cut is given, if known 
Our acknowledgments are also due to Messrs A. E. Outerbridge & Co., New 
York, agents of the Quebec Steamship Co , for numerous courtesies, which con- 
tributed very materially to our success m obtaiiung photographic illustrations 
and collections 

Figure 1. —A Bermuda Besideuce in winter (Llanstwyth, Mr. J Bell) Phot. 1901, 
by A. H. Vemll 

y^gure 2.— GUbb’s Hill Lighthouse, as seen from the sea, bearing N E. by North; 
after Findlay. 

Figure 8. — Boadside at Fairy Lands near Hamilton ; Cocoa-nut Palms and 
Hibiscus Hedge. 

Figure 4. — Native Palmettos. Phot, 1898, by C S Terrill. 

Figure 6. — Royal Palms near Hamilton, at Pembroke Hall. 

Figure 6.-^Banana Patch in fruit ; a Pawpaw with fruit is near the right side. 
Figure 7.— <Jathedral Books, Somerset Island Phot. 1901, A. H. V. 

Figure 8. -Cardinal-bird, from life. Phot. 1901, A. H. T. 

Figure 9. — Bluebird. Phot, from life, 1901, A. H. T. 

Figure 10.— Ground Dove. PhoL from life, 1901, A. H. T. 

Figure 11. — Quarrying Limestone with chisels and saw. 

Figure 12.— Road Cuttiug near Hamilton. 

Figure 18.— Harrington Sound and Islets. Phot. 1901, A. H. T. 

Figure 14. — ^Liou Rook and Harrington Sound. Phot. 1901, A. H. V. 

Figure 16.— Walaingham ; Mangrove Trees on the left side. Phot. 1901, A. H V. 
Flgtoe 16.— Ancient Narrow Street in St. George's. Phot. 1901, A. H. T. 

FtfUre 17.— St. George's ; the Public Square. The old St George's Hotel is at 
the right Phot. 1901, A. H. T. 

Figtuw 16.— Castle Island {rom Charles' Island ; (a), Ruins of King's Castle ; (6), 
The Citadel or Devonshire Redoubt and Fort ; (c), Stone Sea- 
wall or Palisade ; («), Barracks. 

Figure 19.— Castle Island ; the Citadel or Stona Redoubt (Devonshire Redoubt). 
Biot 1901, A. H. T. 

Figure 20.— Ancient illustrations (made by Norwood in 1699) of King's Castle 
(M), and Southampton Fort (L) ; first published in 1694, by Capt. 
John Smith. 

TuaitA Oogjr. Acau., Tol. XI. 
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Fignze 9!.— Oantle lalAnd ; Gnruet Head hi profile, with roitia of King’s Castle 
on the top ; Profile (a) at base of clifi? ; (<>), Ruins of Southamp- 
ton Fort, Phot. 190t, A. H. V 

Figure 32,— Charles’ Island and Ruins of Charles’ Fort, built in IfiSl, 

Pigm*e 38.— Cove at Coney Island, with a narrow entranoe. Phot. 1901 , A. H, V. 

Figtne 34.— Chasm and Natural Bridge on Cooper’s Island. 

Figure 25.*- Pulpit Hook, Ireland Island. 

Figure 36.— Map of Bermuda. 

Figure 37.— Reefs or Flats near North Book. Phot. Dec., 1875, by J. B. Heyl. 

Figure 38 —Wreck Hill, as seen from the Sea, bearing N. 1 FAst ; after Findlay. 

Figure 39.— Reverse of original Bermuda Co. Seal ; mode about 1030, published 
on Norwood’s map of 1636. 

Figure 80. — North R<x*k at low-tide. Phot. Dec,, 1875, by J. B. Heyl. 

Figure 81. — Old St George’s Town, after Norwood, from a print published in 
1634 by Capt. John Smith, showing the Governor’s House, Guns, 
and Stocks in the foreground ; the Church near the middle ; E, 
Warwick’s Fort. All the roofs are thatched with Palmetto leaves. 

Figure 83.— Tall Palmetto growing in Pembroke Marsh Phot. 1901, A. H. V. 

Figure 88.— Bermuda Bine-eyed Grass (Siayrinchmm Hcnniidtawo). Phot. May, 
1901, by W. G. Van Name. 

Figure 84.— Bermuda Maiden-hair Pom (Adtastum hpllum). Phot. May, 1901, 
by W, Q, Van Name. 

Figure 85.— Pfe/icrotiiirt magnvUopfoha, Phot. May, 1901, by W. G. Van Name. 

Figure 86.— Yellow Daisy-bush {BorHehfa Phot. May, 1901, by 

W. G Van Name. 

Figure 87. — Black Berry Shrub {Scctoola lobelia)^ of the Sand-Dunes. Phot. 
1901, by W. G. Van Name. 

Figure 88. — Sea Lavender {Tournpfortia gnapkaloidea). Phot. May, 1901, by W. 
G. Van Name. 

Figure 89.— Bermuda Palmetto. Phot, 1901, A, H. V. 

Figure 40.— Palmetto Berries, etc., after Hemsley, a, part of a olustir of berries; 

b, section ; r, male flowers ; d, part of a male flower. About ^ 
nat. size. 

Figure 41.— Cedar brancbes; a, with young berries; 6, with ripe benies; d, a 
berry slightly enlarged ; c, a branch with young mkle flowers. 
After Hemsley ; a, 5, c, about i nat. sise. 

Figure 43.— Cycads, Royal Palm, Palmetto, etc., at “ Sunnylands.” 

Figure 48. — Turkey Busisard (Oaihartea aum). From Webster’s International 
Dictionary. 

Figure 44.— The Hump-back Whale (Megaptam bodpSf or M. nodosa ) ; 

G. O. Sars, ^ 

Figure 44a.— Fin-back Whale or Borquid (Baksnoptsm j^ysaHus)} head and 
front part of body. After G. 0. Sars. 

Figure 445.— The same ; general figure. After G. 0. Sars. From W^batar’a 
International Dictionary. 

Figure 45.— Biscay Right Whale (Baksna g/arkUts); From WebSter’a 

International Dictionary. 

Figure 46.— Sperm Whale {Physstsr macroosphalMs), 
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Figaro 47.— Green Turtle. 

Figaro 48.-^Hawk«biIl Turtle or Tortoise-shell Turtle. 

Figure 49. — Loggerhead Turtle. 

Figure 50.— Leather-back Turth*. 

The seven preceding cuts are from Webster’s International Dictionary. 

Figure 51.— The native Bermuda Lizard (Eu meres longirostris), x about 
Pilot, from nature by A. H. V., 1901. 

Figure 53,— Green Angel-ftsh {Angrlichthyit ciliartH Jord. and Everm.). From 
Webster’s International Dictionary, drawn from nature by A. H. V. 

Figure 58.— White Mullet {Mugil BrazilienHh) ; altered from U. S. Fish Com. 

Figure 54. — Kockfish {MycterojmHut bonavi) ; drawn from nature by A. H. V. 

Figure 55. — Bermuda Hogtlsh (Lnchnolaimui* mojr/mu.s), about Drawn by 
A. H. V., after Cuvier. 

Figure 55u. — Amber-flsh {Seriota DumeretH) ; about nat. size. Drawn by A. 
H. V., after Cuvier. 

The five preceding cuts of fishes are front Webst<»r’s Tnb^niatiuiial Dictionary. 

Figure 56. — A large Bermuda I^obster {htuniiruH nrguM) and a characteristic 
Bermuda fish trap. Phot. 1901, by A. H. V. 

Figure 57. — Land Crab {Orcarrinns iat^ntHs) ; Drawn from life by A H. V. 

Figure 58. — American Quail or Bobwhite (Ootinus Virginian us (L.) T^es.). 

Figure 59.— Mocking-bird (L.) Brewer). This and last pre- 

ceding from Webster’s International Dictionary. 

Figure 00, — European Goldfinch (Cardurlis rardur/is (L.) Schttf.). Phot, from 
life, 1901, by A. D. V. 

Figure 61 — American Goldfinch or Thiitle-bird (Astraga/inus iristis (L ) (!5ab.). 

Figure 63. — European Starling (♦Vfwmus mlgnris L.). This and preceding from 
Webster's International Dictionary. Drawn by A. H. V. 

Figure 68. — American Blue- tailed Lizard L.), x 3. Phot. 

1901, by A. H. V. 

Figures 64, 65. — Great Surinam Toad or Agua Toad ifiufo ag%tn Dand.), about 1 
nat, size. Phot. 1901, by A. 11. V. 

Figure 66. — Prdipee tridms Pfr. Drawn by A. II. V, 

Figure 67 a, 6,— Native Bermuda Snail. {Preriiozimites eirrnn\1iim\aiM (Redf.) 
PlJsb.), X 2J.8. Drawn by A. H. V. 

Figure 68, a, 6.— Native Snail (Thysitmphora hypolepta (Shutt.) Pilsb.), xlO. 
Drawn by Pilsbry, 

Figure 69, cr, 5. — Native Operculated-snail (Helicina ronvexn Pfr.), x 2. Drawn 
by A. H, V. 

Figure 70, a, b. — Little 8mil (Thysanophora vortex (Pfr.), x 8. Drawn by Pilsbry. 

Figure 71. — Little Clear Snail {Zoniittide* minusmluH (Bin.), x 4. After Binney. 

Figure 73.— Toothed Snail (fb/j/gj/m microdonta (Desh.), x 8. Drawn by A. H. V. 

Figure 78.— JP'apoidss niarginatiM (Say), 6}>8. After Binney. 

Figure 74a,— JPapa eertdlis Qld., y 9. 

Figure 7ib,^Pytpa Jamaieeneie C. B. Ad., x9. 

Figure 74c.— JPupa rupiooUt Say, x 9. This and two preceding drawn by Pilsbry. 

Figure 75, a^-^Humina deeoibdfa ; ordinary adult form, xl^; 5, the same ; an 
adult that has refined most of the apical whorls, x ; c, the 
same ; young shell, x 1 Phot, by A. H, V. 
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FigtUHM 75, d, f , /.-—American Toothed Snail (Polygyra t»ppre»m Say), k 1 \ 

d, coarsely ecnlptnred variety ; e, /, ordinary form* l^ot. by 
A. H. V. 

Figure 76. -Spiral Snail {Biweninu deeollaia (L.) ; a, with animal expanded, nat. 
sice ; 5, the shell, nat siae* Alter Binney. 

Figure 77.— Slender Snail (Butmlina ocUma (Ch.). Brawn by A. H, V. 

Figure 76. — Slender SnaiHOP^cw SwifHanum (Bit,), Brawn by A. H. V. 

Figure 7Ba,-^Oaicilioideit aeieula ; after Binney. 

Figure 79, a, b, c, d. — Tree Snail {Belieella tfentrioom Brap.) ; different views 
of young and adult ; e, Bumina dteoUata^ young ; both h 
Phot by A. H. V., 1902. 

Figure 80, a, b.— Snail {Sucoinga Sarbadentiit Guild.), x 8. 

Figure 81, o, b.— European Snail (Byalina lueCda Brap.), x 1^. Phot, by 
A. H. V., 1901. 

Figure 82.— White Snail (Bulota sfmftoHs (Fer.) ; a, b, o, different views ; 
enlarged 1)^. Phot by A. H. V. 

Figure 88.— Garden Slug {JUmajc L.), nat. sise. After E. S. Morse In 

Binney^s Gould. 

Figure 84, a, b, c.— Giant Slug (VeranioeUa Sohivelyct Plls.) ; la, dorsal view, 4 
nat. siae ; lb, under side of head ; Ic, side view of head, enlarged. 
Brawn by A. H. V. 

Figure 85. — Flesh-ffy {Sarcaphagn camaria); enlarged after Fyles. 

Figure 86, a, b.~*House-ffy; young larv», enlarged: alter Packard. 

Figure 87.— Blue*bottle (LueUUib ccssar); phot. A. H. V. 

Figure 88. — Blow-fly (OaUiphora vomitwia ) ; phot A. H. V. 

Figure 69.— Stable-fly (Stomoaeys caloUrann)i a, fly ; b, bead; e, eye; p, probos- 
cis; c, larva; /, pupa; after Howard. 

Figure 90.— Onion fly; a, b, larva; c, imago; alter Packard. 

Figure 91. — Grape-fly; a, imago, enlarged; b, larva. 

Figure 92.— Peaob-fiy (OmitUit aapitata); a, imago; b, larva; alter Biley. 

Figure 98.— Syrphus-fly (Allogrc^ta obliqua); after Say. 

Figure 98b.— Larva of a Syrphus-fly eating an aphid, enlarged; alter Glover. 

Figure 94.— Mosquito (Oulnr, sp.) ; A, larva ; B, pupa; enlarged; after Packard. 

Figure 95.-^, Larva of Tellow-fever Mosquito (Siegotnyia fcutoiata); b, larva of 
OuUso fatigani; both much enlarged; alter Theobald. 

Figure 96.— (Ttttco* fafigatiM ; wing from a Bermuda specimen; alter Theobald. 

Figure 97 .— fatigann ,* male; x 4. 

Figure 98.— Female of the last ; both after Theobald. 

Figure 99. — ^JTellow-fever Mosquito {8i$gomyia fcuteiata); male; x 4. 

Figure 100.— The same; a female; x 4 times; both after Tbeobkld. 

Figure 101.— Human Flea(Pu/ca; fMtaiis), mueh enlarged; b, larva; alter Claus. 

Figure 102.— Bog Flea (Senxttie^$ ea^), much enlarged, 

Figure 108.— Larva of Bog Fhm, much eulaiged; alter Ohlttenden. 

Figure 104.— Chigoe {Sareop§ylfa jpenstmns) ; a, female, much enlarged; 6, 
female filled with eggs, natural sire; alter Paohard. 

Figure 106.— Gravid Canale of sno^er species of Barcapttylla (not Bermudian); 
much enlarged; after QUms. 

Figure 166.<-^Bermuda Wasp {PolUt^ peftp^ewue); mhle. 

Ft^urs 107.— Tbs same; femide. Both phot, by A, fl* V. 
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Figures 108, a, Maboh-w^P (Soeliphrtm fasoiafum); profile and dorsal views; 
phot, by A. H. V. 

Figure 108a. — Blue Hason-wasp (Chalyhion ccBruleum)\ speoimen from Bermuda; 
phot. A. H. V. 

Figure 109.— Ichneumon of Cochroaoh (Enania); h, pupa; after Packard. 

Figure 110.— House Ant {Monomorium minutum); a, female; d, worker. 

Figure 111. — Pavement Ant (Tetramorium otx^ftpitutn); female and worker. 

Figure 111a. — Ant (Pheidofe ptniilta); a, worker; b, soldier; c, tibial comb; 
drawings by A. H V. 

Figure 112. — Little Sulphur {Eurema lim^ or fulerpe ) ; male; after Scudder. 

Figure 118. — Clouded Sulphur {Eurymus phtlodice Godart) ; A, male imago ; B, 
larva ; after Packard. 

Figure 114. — The same; wings of female; after Scudder. 

Figure 115. — Cloudless Sulphur {Callidryau eubufe); female; after Scudder. 

Figure 116. — Cloudless Sulphur; male; after Scudder. 

Figure 117. — Orange-dog (Heraolides eretphontes); larva; after Saunders. 

Figure 118. — Painted Lady (VancMa cardui); larv»; pupa; images. 

Figure 119.— JBed Admiral (K afalanta); images; larvae; pupa; after Berge. 

Figure 120. — Red Admiral; ^ natural size; after Harris. 

Figure 121. — Mourning Cloak (EuvattesBa antivpa); after Harris. 

Figure 122a. — Mourning Cloak; larva preparing to change to chrysalis. 

Figure 1225.— The same, just transformed to chrysalis. Photographs from life 
by A. H. V. 

Figure 128. — ^European Peacock Butterfly (Vaumsa t'o); imago and pupa ; after 
Berge. 

Figure 124.— Buck-eye or Peacock Butterfly {Junonia ccmiia). 

Figure 125.— Queen Butterfly (Anosta berenice^ var. »trlgo$a ) ; male ; phot, by 
A. H. V. 

Figures 126, 127.— Pearly-eye {Enodia portlandia); under and upper sides; phot, 
by A. H. V. 

Figure 128. — Pepper Sphinx {Chmrocampa, or Theretra, terso); phot, by A. H. V, 

Figure 129. — The same; larva and pupa; from drawings by A. H. V. 

Figure 129a,— Wooly-bear {Jsia^ or Pyrrfiarofiay isabella); from Webster’s Inter- 
national Dictionary. 

Figure IBO.^Pink-anderwiUg Moth {Utethei$a bella (L.); after Harris. 

Figure 180a. — Mourning Moth (tjycomorpha phohis); phot. A. H. V. 

Figure 181.— Cut-worm (Agrotfs ypsilon); imago and larva. 

Figure 182. — Out-worm {Feltia annsara); larva, pupa and Imago. 

Figure 188.— Army-worm (H^liophila, or Leucania^ uniputteta); a, male imago ; 
h, pupa ; c, larva ; after Riley. 

Figure 184.— Beet Army-worm (LaphygmUy or CaradrinUf eadyua) ; a, moth ; 

6, 0 , larvea ; «, /, eggs mugh enlarged ; after Chittenden. Perhaps 
not Bermudian. 

Figure 185,— fVodenfa cammeltna?/ a, moth; 6, o, d, larv»; after Chittenden. 

Figure 186,— Melon-moth (IHaphania hyalinata (L.); imago and larva. 

Figure 187.-^ucumber-moth or Piokle-worm (Vfapkania nitidaiis Stoll.); a, 
imago ; 5, larva; after Saunders. 

Fignre 188.— Sweet-potato Firaworm Moth {Hymenia fa^MalU Or.) ; leaf skele- 
tonized by the larva) ; a^ 5, e, pupa; ; d, moth. 
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Flgtnre 189.— Th« «ame; a, moth; ft, <•, pupi^; phot, by A, H. V. 

Figure 140 — Boe-moth (Oalleria msUonelta)t ft, larva. 

Figure 141. — Fig-moth {Ephe$tta eahiHMia^ or cnyfeHn Walker) ; A, imago ; B, 
larva. 

Figure 142, — (l^raiu-moth or Wolf-moth (Tinea granefla ) ; a, a imago ; ft, larva; 
c, pupa; d, infeeted grain; after Packard. 

Figure 148. — Meal-moth (Ptodia mterpuneteUa Hubn.); imago and larva. 

Figure 144.— Flour-moth (Epheatia Kuehniella Zell.l ; ft, larva ; lost two after 
Chittenden. 

Figure 145. — Angoumolft Groin-moth (^totroga eareatella (Gliv.); from Webater’e 
International Diotionary. 

Figure 145o.— Com infested by S, eereatelht ; after Biley. 

Figure 146. — Clothes-moth (Tinea pellionalla L.); o, imago; ft, larva; r, portable 
case. 

Figure 147.— Tapestry-moth (Tinsota biaelliella (Hum.) ; after Riley, 

Figure 147a. — Tapestry-moth (THchophaga tapetxeUa (L.); after Riley. 

Figure 148. — ^Portion of leaf of Sweet-potato, with mines of leaf-miner; phot. 
A. H. V. 

Figure 140.— Laoe- wing Fly (Ohryaopa), nat siae, with its eggs mounted on 
silken stalks; c, larva; N. American speoies; after Glover. 

Figure 150. — American Ant-lion (Myrmelenn)^ with larva and pit-fall. 

Figure 151 . — Larva of Bermuda Ant Lion ; a, dorsal ; 6, ventral view ; phot, 
from nature by A H. V. 

Figure 152. — Grain Weevil (Sitophilua granevriua (L.); c, larva; 6, pupa. 

Figure 153,— Rice Weevil (Sitophilus oryzm (L.), much enlarged. 

Figure 154. — Onion Weevdl (Epieftrua imbriaatva (Say). Last two from Web- 
ster's International Diotionary. 

Figure 155. — Two Bermuda Ooleoptera; «, Beetle (Chryaobothria impreaaa (Fabr.)j 
6, Weevil; enlarged. 

Figure 155a. — Small Black Weevil (AnchonuSf sp ); phot, by A.^H. V. 

Figure 156. — Coffee-bean Weevil; a, imago; ft, pupa; c, larva; x8; photo, from 
Bermuda specimens by A. H. W. 

Figure 157. — Meal-worm (Tenebrio moliior L.) ; ft, imago ; a, its larva, nat. sise ; 
after Chittenden. 

Figure 158.— Flour-beetle (TfiboHum c<nnfwtwm)\ a, imago; ft, larva; c, pupa; 

<1, abdominal tubercle ; «, antenna ; /, Rusty Flour-beetle (T. /er- 
rugfneum)f antenna, much enlarged; after Chittenden. 

Figure 158ft.— Bean-weevil (Brnahua obteetua Say) ; a, imago, much enlarged ; ft, 
infested bean; after Biley. 

Figure 169. — Pea-weevil (Brtccfttte piaf L.) ; dorsal view; after Riley. 

Figure 159a, —Pea weevil (B. piai L.); a, beetle, side view, enlarged; ft, pea 
from which it emerged; c, d, lorvie, enlarged; after Riley. 

Figure 160.— Cow-pea Weevil (Eruahua Ckinenaia); a, imago; ft, larva. 

Figure 161. — Flour-beetle (Silvanua Surifumanaia (L); e, Imago ; d, larva, x 18 ; 
last two after Chittenden. 

Figure 162.— Grapevine Flea-beetle ; a, imago ; ft, larva; c, earth-ooated pupa- 
cose; d, leaf eaten by the Iotvsb; after Riley, 

Figure 168.— Strawbeny Flea-beetle iBditiea ignifa lllig,); a, imago ; ft, egg; e, 
larva; d, segment of larva; e, larva, dorsal view; /, pupa, 
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Figure 194. — Tobacco Flea-beetle (S^pitrix parvula); a, imago, x 10; b, larva; c, 
bead of larva; rf, ponterior leg; c, aual segment; /, pupa. 

Figure 194a.^The name; imago, more enlarged; laat three after Chittenden. 

Figure 165.— Hard-back {Ligyruu {kmuilo8\m)\ photo, by A. H. V. 

Figures 166a, 1656.— Sugar-cane Borer {Ligyrus i'ugiceps Lee.), not. aire and 
enlarged ; after Chittenden. 

Figare 166 .— fur and larva, enlargnl; after Packard. 

Figure 166a. — Bread-beetle {HitiHfrepa panicea (L.); a, imago; 6, larva. 

Figure 167.— Cigarette Beetle (Ixisioderma nerrlcornfi (Fab.); a, dorsal; 6, prodle 
view; after Chittenden. 

Figure 168.— .Ham-beetle (Neorobia mfipea (Fab.); a, imago; 6, larva; after 
Howard and Marlatt. 

Figure 168a.— Common Hard-back {Ligyrus gihhosus De Q.); after Marlatt. 

Figure 169. — Fire-fly {Phoiinus pyralis ) ; e, imago ; a, larva ; /, <», d, head, seg- 
, ment, and leg of same; 6, pupa; after Riley. 

Figure 170.— Fire-fly {Phnfiuua Penmylvanieus); o, imago; 6, larva of Photinusf; 

c, Glow-worm ; wingless female of a foreign species ; after 
Packar<i. 

Figure 171.— Larder-beetle {Vstmtstes lardarius 1^) and larva, nat. size. 

Figure 171a.— Carpet-beetle, with larva and pupa; after Riley, x 3. 

Figure 172. — Museum-beetle (A. oerbasei (h.); a, larva; 6, pupa; c, imago; x6. 

Figare 178. — Tapestry-beetle; a, imago; 6, larva; after Chittenden. 

Figure 174. — Tarnished Lieaf-bug {Lygvs piaten$iH)\ after Saunders. 

Figure 175.— Ground-bug {l\mgctuB bUineatus); photo, by A. II. V. 

Figure 176.— Ocean-bug (Halobatea); from Webster^s International Dictionary. 

Figure 177.— Orange Aphis {Neetophora citrifoiii ) ; a, winged form ; 6, wingless 
form. 

Figure 178, — Cabbage Aphis {Apiiin bratutieer); a, winged male; 6, female; 
after Weed. 

Figure 179.— Destructive Mealy-bug (Dactytopius destructor). 

Figure 180.— CsropZattes Fton’densts, on orange tree, nat. size ; 6, enlarged. 

Figure 181.— Black -scale (Lecanium olece) ; nat. 8izt» and enlarged. 

Figure 181a. — Broad -scale (X», hespeHdum) on orange tree ; nat. size. 

Figure 1816. — Hemispherleal-soale ; on orange tree ; last five after Comstock. 

Figure 182.— a, 6, females of Purple-scale {MyfUaspis oritneota)^ on twig of 
orange tree ; d, free young ; c, white males of Vhionaspis citri ; 
e, female of the latter ; phot, by A. H. V., from life. 

Figure 182a.-vPuri>le-soale ; a, winged male ; 6, active young, female ; c, adult 
scale ; alt enlarged ; after Glover. 

Figure 1826,— Puri>le-scale of orange {Mytiktspis citrioola ) ; much enlarged ; 

a, female scale, empty ; 6, the same, under side, showing eggs ; 
c, male seals ; after Comstock. 

Figure 188.— Cottony Cushiou-soale (/cei'i/a PatrAosi) ; after Comstock. 

Figure 188a.— Australian Lady-bug (Vcdalia eardmeUU). 

Figare 184.— a, BrofalHioale {Lecanium kesperidum ) ; 6, Purple-scale (Mytilaspis 
citrioola ) ; c, I^g-scale (M. Gloeen*) ; d, Red-scale (Aapidiotuc 
aumatit); d\ male, d", female ; e, White-scale (A, iVen’f). 

Figure 135.— Meely-bug» after Harris ; last five from Webster^s International 
Dictionary, 
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Figure 195a.*~Obaff<«oa|6 (Ba^Mfnia JPtrifmMi ) ; a, famine «Q«Xft j 1^, mle mle ; 
enlAigedl 

FIgare 186.— Mealy «bag innum$mbiU9) ; infeita gmperYitiea, eto. 

Figure 186&.— Sau Joe4 Scale {Atpidiohis pwnivioBUB ) ; a, females ; b, males ; 

Cy d, young ; las(^ three alter Oometooh. 

Figure 187.— Oniou Thrips {ThnpB ToboeO, much enlarged ; b, larva. 

Figure 188 — .4gWon, sp.; nat. sise ; not Bermudian. 

Figure 189.— Dragon-fly (AiMxjunius)\ a, larva ; b^ c, pupa; alter 0« B. Aaron. 
Figure 190.— Dragon-fly (Anaopyunlus); ^ natural siee; after Drury. 

Figure 191.— Bermuda Green Grasshopper (Oonoeephaius d<$$imil4s Serv.) ; phot, 
by A, H. V. 

Figure 199.— Ifetsropsoeus dinpar V.; x !^; a, adult male; b, male nymph; 

c, adult female ; d, female nymph ; from drawings by A. H. V. 
Figure 193a. — The same ; wings of male more enlarged. 

Figure 193b.— fii9b»rojj«omi* dUpar V.; a, male; b, b% females; s, nymph; 
photo by A. H. V. 

Figure 198.-^Louse of Tropic^bird (Trinoton luridum); from drawings by A. H. V. 
Figure 1 98a. —The same, dark variety. 

Figure 194.— Book4ouss (Afr^ir); much enlarged ; after Oomstook. 

Figure 195.— American Black Cricket {0ryUuti ahhrfx4at »$) ; nat. size ; after 
Comstock. 

Figure 196. — Black Cricket (OryllM abbrevkvtwt); female ; after Harris. 

Figure 197. — Walklng-stlok (Anixonwrpha bupr<ii$U}idM ) ; male ; after Say. 

Figure 198.— American Cockroach (JPietriplamia Ametrieana ) ; female^ about 
nat. size. 

Figure 199.— American Cockroach ; large male ; phot, by A. B. T. from a 
Bermuda specimen. 

Figure 300.— Oriental Cockroach {Stiylopyga ori^ntalU ) ; male. 

Figure 301.— Water^bug (Seiobia (htrmanioa); last two from Webeter’s Inter- 
* national Dlotionazy. 

Figure 203.— Great Earwig {Labidura r^ria) ; after Claus. 

Figure 304. — Silver Witch {l^epimna $acoharHa ) ; x 3 ; after Packard. 

Figure 306.— Silk Spiders (StphUci elae^pes); both females; a, dorsal; 
b, profUe view ; phot, by A. H. V. 

Figure 306.— Great House Spider {BBteropoda iimndtaria ) ; phot, by A. H. V. 
Figure 307.— Aaijfpba^na VtrriUi ; epig 3 rnuin. 

Figure 306.— Eutichums intulaaiun,* epigynum. 

Figure 309.— Odnqpi BermudenBiu; a, eyes; b, epigynum; c, teg; after Banks. 
Figure 210.— iViisfata hibernati§ Hentz; male. 

Figure m.^mmata hOmwUB; female ; phot, by A. H. V. 

Figure 312.— PWcus Hp%douU$/ a, proflle view, female; b> front of head^; 
Of epigynum ; after Marks. 

Figure 31 8. -^House Spider (Tberiditicn tepiddriorum); female; slier Bmerton. 
Figure 314.— Venomous Spider (LathrodBvbHt gsontefrfcas) ; a, female with 
cocoon ; b, auo(£her femsle ; phot, by A. H. V, 

Figure 316.^Klng4«gged Spider (iMoborui pea<eitk»ftcs) ; dprsal view of 
female; (316) b, palpua of mate; c, 'C^lgynum; after Mara. 

Figflve 317«— Cyc/osa Baudata / tz, dorsal; b, |^le of lemsje; altar Smertdn. 
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irigote 918,«-6ilTery Spider (Argyroepeira hotforum) ; a, donial view of male ; 

b, doml view of female ; o, male palpi ; muoh enlaiged. 
Figure 219a.^JSjpeira iabyrinthea ; a, dorsal view. 

Figure dl9b.«-The same ; male palpus ; after Emerton. 

Figure 920. — Wolf-apider (Lyco$a Atlantiea ) ; dorsal ; phot, by A. H. V. 

Figure 921.— The same ; epigynum ; after Marx. 

’ Figure 999.— Tbptnathta melanognalhMs ; a, dorsal view of male; palpi of 
male ; after Marx. 

Figure 228.— P/«rippus PaykuUi; a, dorsal view of female; 5, male palpus; 

c, epigynum ; after Marx. 

Figure 924. — Cattle Tick (Ixode$ boviB Riley) ; after Packard. 

Figure 994a. — Mange>mite of rattle | after Murray. 

Figure 9946.— Bird-mite ; after Murray. 

Figure 295. — Orange-rust Mite (Phytoptus oteivoruit) 

Figure 226. — Cheese Mite (Tyrogfyphus airo ) ; enlarged ; after Howard. 

Figure 227.— I.ieaf-mlte or Rad-spider (Tetranyrhua htmaoulaNs Banka); a, dor- 
aal view; b, tarsus and claw ; <*, palpus; after Banks. 

Figure 226* — *‘Red Spider” (T. iUariua (li.) ; a, dorsal view of male; 5, six- 
legged young of same ; c, tarsus and claw; after Murray. 

Figure 999* — House Centipede [SeuHgtra fofniepa ) ; natural size ; from Webster’s 
International Dictionary ; after Marlatt. 

Figure 999o. — Galley-worm ; Milliped. (Mua^ sp.) 

Figure 280. — Sow-bug (Poroeflio pamoornia ) ; after Miss Richardson. 

Figure 981.— i>ptofricktM granulatua ; enlarged ; after Miss Richardson. 

Figure 982. — a, Sow-bug or Slater (VorceHio lmma)\ 6, b\ PiU-bug (ArmadtUidium 
vy.igara ) ; pbot. by A. H. V. 

Figure 988.— Zfipia Baudiniana x 1}^; a, uropodial spines. 

Figure 984 . — Ligia oeaanica. 

Figure 985.— P5i’kwc<a Renniidentis Dahl; a, enlarged; &, uropodial spines; 

e, maxilliped ; mandible ; three last figures, after Dahl. 

Figure 286 . — Maania fcattda ; a, mature worm with clitellus developed ; 
6, <j, immature ; phot, by A. H. V. 

Figure 987.— Land Planarian ; dorsal view; after a sketch by Mr. Gosling. 

Figure 936 * — Autographaf or Pluaiaj rogationia Gn., phot. A. H. V. 

Figure 980.— Moth (Oypaoohroa aiteffata), phot. A. H. V. 

Figure 940.— iVodeaia eridania (Cr,), phot. A. H. V. 

Figure 241.— Scorpion (Centrurua graeilia Ger.), phot. A. H, V, 

Figure 949*— Argonauta Shell, 

Figure 948. -Flying Fish. Pageix. 

Figure 944.— Inscription on Spanish Rook. Page x. 

Figure 2ib,^Lciphygma frugiparda; after Packard. Page 956* 

249 


909 


A. M V«nnBr-~Tht MtumvAm Jekm^ 


EXPLANATION OF PLATES. 

Most of the following plates ate half-tone reproductions from photographs 
made by my son, Mr. A. Hyatt Verrlll, during our visit to Bermuda in 1901.* 
Several relating to Botany were made by Dr W G Van Name, of our party, in 
May, 1901. A few photographs of scenery were purchased, and I was unable to 
ascertain by whom some of these were made Others are from drawings made 
by A H YerrilL, as indicated under each. They were engraved by the Gill 
Engraving Company of New York. The pages referred to are the original ones. 

Plats 

Figure 1 —Great Sound and Islets near Hamilton ; view from Spanish Point. 
Figure 2 -Cultivated Sink or Valley near Oibb^s Hill Light. Page 466. 

Plat® LXVI 

Figure 1 *-Heam Bay and Hamilton Harbor from Gibb’s Hill Light. 

Figure 3.— Five Royal Palms, at Pembroke Hall, near Hamilton ; Date Palms at 
the left. P.434. 

Plat* LXVH. 

Group of Bamboo and young Palmetto, near Hamilton ; St. Paul’s 
Church, Paget, in the distance, 1991. Phot by A H V, P. 437, 

Plat* LXVIU. 

Figure L— Shelly Bay and Beach, looking eastward; the submerged ledges 
show as dark patches beneath the water, 1901 . Phot, by A, H. V. 
P. 485, 478 

Figure 3 —Walsingham Bay; Cedars and Mangroves, 1901. Phot, by W. G. 
Van Name. P, 489, 470 

Plat* LXIX. 

Ancient Olive Tree ; Somerset Island, 1901, Phot, by A. H V, P. 
684. 

Plat* LXX 

Paynter’s Vale and aged Fiddle*wood Tree, 1901. Phot, by A. H. V. 
P 488. 

Plate LXXI. 

Shore Cliffs on Harrington Sound, near Shark’s Hole ; the base is 
much undercut by the waves, 1901. Phot, by A, H. V. P. 488. 

PLatk LXXII. 

Figure 1 —Tropic Bird at the entfance to its nest ; the honey-comb structure 
of the limestone is well shown. Phot, by A. H, V,, 196l. P. 
438, 679. 

* The number of photographs obtained during this visit was very large, 
'because Mr. VerriU took Ms horse and buggy to Bermuda and was thus able to 
visit all desirable localities at fatorable thnes, 
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Fignre 9.*^ Abbots Head on norib eide of Harrington Sonnd ; a breeding-place 
for tbe Tropio Birds. Pbot, by A. H. V., 1901, 

Plat* LXXHI. 

Shark’s Hole and grove of young Cedars, 1901. Phot, by A. H. V, 
P. 488. 

PnATjc LXXIV. ’ 

Figure 1. --Mangrove Swamp : Mangrove, on the left ; Black Jack, on the right. 

Figure 2.— Banana Patch in flower; wall covered by ** Life-leaf” {Bryophyllum), 
Phot,, 1901, A. H. V. P. 482. 

Plate LXXV. 

Sand-dunes and drifting Shell-sand at Tucker’s Town Beach, 1901. 
Phot, by A, H. V. P. 487, 474. 

Plate LXXVI. 

The same ; a nearer view, showing a section cut by the wind at (a), 
where the layers of sand aie partly consolidated. Tliese Dunes 
are partly covered by the sea-side black -berry ” shrub (Scesmia 
hbeiia), 1901. Phot, by A. H. V. P. 474. 

Plate LXXVH. 

Figure 1,— Serpullne Atolls or Boilers” near Hungry Bay, March, 1901. 
Phot, by A, H. V. 

Figure 2.— Another group of the same, March, 1901, A. H. V. P. 486. 

Plate LXXVIII. 

Group of Serpuline Atolls near Hungry Bay, during a very low 
spring-tide in March, 1901, A. H. V. P 486. 

Plate LXXIX. 

Figure 1.— Castle Island, from the Citadel, looking southeast ; u, Buins of 
Xing’s Castle ; 6, Water Cistern ; c, Stone Catchment Slope ; d. 
Gurnet Head Bock, 1901, A. H. V. P. 460-460. 

Figure 2,— Castle Island ; profile view of the ABSolion Hocks of Gurnet Head ; a, 
Buins of King’s Castle; 6, Ruins of Southampton Fort, 1901, 
A. H. V, P. 455, 

Plate LXXX. 

Figure 1.— Pinnacle Books at Tobacco Bay (Coop Cove), near Fort Catherine^ St. 
George’s Island. P.472. 

Figure 2.— OasUe Island from Xing’s Castle; a, the Citadel or Devonshire 
Redoubt ; 6, Ruined Barracks and Battery ; c, Sea-wall or Pali- 
sade; o', a sinall section destroyed by the hunrioane of Sept. 
12, 1899; d, Barracks (part of the roof recently repaired); c, 
Castle Point of Main Island, 1901, A. H. V. P. 450. 
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Fuen LXXXI. 

Figure 1. —Cresphontee Bniterfly {fferacUdet ereaphonttSf or thoda (L.), just 
emstgsd from its ohrysalis on which it rests^ expanding its wings, 

• natural aise. Photographed from life by A. H. V. P. 759. 

Figure 2. --The same, three views of the larva) ; c, larva about to change to pupa, 
natural fixe. Photographed from life by A. H. V. 
e 

pLAtK ijcxxn. 

Figure 1.-— Monarob (Anoeia pUoaippua), dorsal view of a living apeoimen 
recently emerged from its chrysalis. Phot, from life by A. H. V* 

Figure 2.— The same. Ventral view. P. 768. 

Figure 8, a, b.— LarvHB of the same. Phot, from life. 

Figures 4, 5. — Viceroy (Baailarchia arehippua ) ; dorsal and ventral views. All 
^ natural else. Photographed from nature by A. H. V. P. 764 

Plate LXXXIU. 

Figure 1.— Queen Butterfly (Anoeia bereniee, var. atHgoaa ) ; natural siae ; lower 
surface of male. P. 765. 

Figure 2.— Monarch (Anosta pleaHppua), just emerged from and reeling on 
pupa ; natural siae, from life. Phot., A. H. Verrill. P. 768. 

Plate LXXXTV. 

Portion of the low limestone Cliffs near Hungry Bay, showing ancient 
fossil Casts of Palmetto stumps, (1-4, etc.) Some of these (as 1 
and 4) start below b, the Base Book ; others, like 2 and 8, start 
above it in tbe less compact AE!olian Limestone (b'); d, the .^lian 
sand-beds, which are here thick and much out out by the 1899 
hurricane. Sea-side Crapes above, 1901. Phot.,A. H. V. P.479. 

Plate LXXXV. 

The same section; a nearer view of some of the same group of 
cavities, P. 479. 

Plate LXXXVI. 

View of the same strata, from the bank above, to show the grouping 
of the oavHies. The dark colored juitohes are remnants of a bed 
of hard Bed-clay, in which all of the cavities started, 1901. 
Phot, by A. H. V. P.479. 

Plate LXXXVII. 

Natural Arches at Tueker^s Town Beach, looking west, 1901. Phot, 
by A. H. V. P. m, 478. 

Plate LXyXVm. 

Figure l.-Catbedral Hocks, looking south, 1901. Phot, by A. H. V. P, 428, 478. 

Figure 2. *--Boney combed South Shore OllB of AEColian JAmesionO) with a pot- 
hole at base on the right side, Phot. byJ.B, Hayl. P.472. 

Plate UpOtXX . 

Cathedral Books, looking norihlNrard. Phot, by A. H* V. P. 428, 474. 
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Flaw XO. 

Figure 1, — One of the Waleingham Oavea, with water in the bottom. P. 441. 
Figure 2.— Pizmaola Rooks at Tobacco Bay, near Fort Catherine, St. George’s 
Island. P.474. 


Pjlat* XOI. 

Another of the Oaves at Walslngham, with water in the botiotn, 
1901. Phot, by A. H. V. P. 441, 4&0. 

PlULTB XCll. 

Same Cave as shown in the last plate; a different part, 1901. A. H.V. 

Plat* XOIII. 

Figure 1.— Peniston’s Cave ; view of the middle portion. P. 488, 471. 

Figure 2.— The same Cave ; view of the lower portion. Both photographed by 
A. H. V., 1901. 

Plat* XCIV. 

Figure 1,— Bermuda Lobster {FanuHrun arffus). P. 705. Photographed from 
nature by A. H. V. 

Figure 2. — 1, 2, Devil fishes (Octtyms ncffosug); much reduced; 8, “Rock- 
sucker” (Chiton mannoreun); 4, crab (Gtograpitus liindun)^ as 
seised by Octopus ; 5, fragments of the Spotted Cowry (Cyprofa 
exanthema) and of the Cliff-crab (Qrapaue grapeug) destroyed 
by Octopus; 6, Squid (Loligo PealeiYy 7, common Starfish (As^crieuv 
tenui^na); 8, Red Sea-anemone (Actinia Bermudemtia); 9, Green 
Sea-anemone (Aiptaeia tagetea). From a drawing, by A. H. V. 

Plat* XOV. 

Figure 1.— Coney; Nigger-fish; Quativere; Ouatilibi (Bodianua fulvna (L.) 
Jord. and Rv.) P. 701. About natural size. 

Figure 2.-- Hamlet; Hamlet Grouper (Epinephelua atriafua (Bloch) Jord. and £v.) 
About i natural size. P. 701. 

Figure 8.— Yellow-finned Rookfish or Qvonper(Mgotpropfrcavenenoaa (L.), apua 
(Bl.) J. and Ever.) About natural size. P. 699. 

Figure 4.-— Tiger Rook-fish (Mgeteroperca tigria (Cuv. and Val.) Boulang.). 

About ^ natural size. All much reduced ; after drawings from 
life and photos from mounted specimens for details, by A. H. 
Verrill. 

Plat* XOVl. 

Figure 1.— Scissors Grinder ; Bermuda Cicada (Cicada Bermudiana, sp. nov.) ; 
male; x l^. P. 786. 

Figure 2.— The same^ under side of smaller male ; x 1J>^. 

Figure 8.-*North Amei^oan Cicada (<7. tibieen)^ natural size. 

Figure 4. --Orange branch imd fruit infested by the Purple Scale (MytUa^ 
citri4)ola)f x t}{, P. 808, 

Figure 6.«-«-The same ecale on another branch ; c, OMimaigpia eitriy white male 
•oalee; x tji. 
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Fignre 0.--Orttnge branch more enlarged ; a, Purple Soalea ; adult femalea ; c, 
ChitmoMpU eitri; male scales; from life. All phot, by A. 
Verrlll. 

Platk XdVll. 

Figure 1.— Hose-banded Sphinx {Phlegothontius cing%t}atm)\ natural slsce. 
P. 766. Photo, by A. H. V. 

Figure 2 . — Larva of the same, on Morning Glory {Ipomasa purpurea ) ; natural 
eixe. Photographed from life by A. H, V. 

platjb xovra. 

Figure l.—/tana«a ewchtora; x8. P.768. 

Figure 2 . — Orfhezia imignU Douglas; x 6. P. 806. 

Figure 8.— Cut- worm Moth (Agrotia ypaiion (Rott.); x 1 J* P. 771. 

Figure 4.«^Cut-worm Moth (Perldroma incitfia (Guen.) ; x IJ. P, 771. 

Figure 5. — Cut-wonn Moth (Feitia tmlejida (Guen.) ; +1}. P. 772. 

Figure 6.— Grass Moth (Bemigia repanda (Fab ) ; + IJ. P. 774. 

Figure T.^AutographOf or Pluaia, ou Guen.; x IJ. P. 775. 

Figure 8, — Autographa^ or Plwtia, ou Guen. P. 775. 

Figure 9 . — Gypaoehroa aiteUata (Guen.); +11. P 776. 

Figure 1 0. --Snout-beetle (/Haiwvpes); x 8, P. 785. All photographed by A. H. V. 

Plat* XCIX, 

Figure 11 . — IVor aeaher ; x1%. P.792. » 

Figure 12,— rroar auberoaua ; x 1%. P. 792. 

Figure 13. — Click-beetle (Monoerapidiua iividua (Dej.); x 1^^. P, 795. 

Figure 14.— Ground-beetle (Agonoderua linaofn (Fab.); x 8>^. P. 797. 

Figure 15,— 7Vo» sca&roatis Boauv.; U. S,, not Bermudian. 

Figure 16. — White Ant (Calotermea caataneua); x 8^^, P. 817. 

Figure 17.— a, b, o, Frosted Leaf -hopper (Orwimts pruinoan (Say). P. 801 ; a, 
Leaf-bug (Lgguaf sp.); both x 2f. Phot. A. H. V. 

Figure 18. — Carolina Grasshopper (Diaaoataird Carolma)^ resting on Hand, show- 
ing protective ooioratlon ; nat. sise. P. 821. Phot, by A. Q. V. 

Figure 19.— a, American Cockroach (P. Americana) ; an ESgyptiaii specimen ; 6, 
Surinam Cockroach ; a Mexican specimen ; both identified by 
Saussure. P. 824, 825. Phot, by A. H. V. 

Figure 20. - Australian Cockroach (Pariplaneta Aualralaeice), xlJ4; a, adult 
male; 6, female ; c, larva; d, nymph. P. 825. Phot, by A, H. 
V., from Bermuda specimens. 

PliAlX 0. 

Figure 1.— Centipede (Scolopendro aubipfn^a)/ natural site. P. 842. Photo- 
graph from life by A. H. V. 

Figure 2.— Centipede (Seolt^Mmdra auhapinipea); under side of anterior part, nat. 
site. Phot. A. H. V. 

Figure 8.— Head and poison fangs of Centipede; a, antennce; d, palpi; c, c', 
poison fangs or first pgir of thoracic legs ; d, their basal joint; % 
second pair of legs. 
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Figfare 4. agrimla ; oompreasod and viewed as a translucent 

object; x 2; a, cephalic ganglions; o, oBsopbagua; intestine; 
Xf anus ; proboscia pore ; Pf p\ }>roboBci8 sheath : If its liga- 
ment ; df armature of proboscis ; after Moseley. P. 847. 

Figures 6-0. — Black Sea-side Earwig (47}iso/a6is mariiirna); 0-8 are specimens 
from Thimble Tslauds, Conn, ; 7 is an adult male; others females; 
0 is a female from Bermuda, x P. 827. Phot. A. H. V. 

Plate Cl. 

Figure 1.— Trunk-back Turtle. Taken at Bermuda in 1901. Weight about 900 
pounds. P. 097. Phot, by L. Mowbray. 

Figure 2. — Hawksbill Turtle, Weight about 00 pounds. P. 094. 

Figure 8. — Young Sperm Whale, taken off Bermuda in 1901. Length about 
28-80 feet. (See p. 690.) Phot, by L. Mowbray. 

Plate CII. 

Portrait of Admiral Sir George Somers, the “Father of Bermuda,” to whom 
the original settlement, in 1011, was mainly due. He died in Bermuda, Nov. 
9th, 1010, aged 06. His heart was buried, by his request, at St. Ueorge^s, where 
a suitable tablet marks tbe spot. His body was taken to Enghind for burial, 
at Whit-church, Dorsetshire. See pages 087-545. He was evidently a man of 
great ability, courage, and fortitude. According to Fuller f Worthies, 1622, he was 
** a lamb on the land ; so patient that few could anger him,” but ** a lion at sen, 
st» passionate that few could please him.” Ho was born at or near Lyme Regis, 
1554 ; knighted in 1004. The engraving is copied frt)ni a copper-plate of an 
authentic unpublished portrait that has remained continuously with his descend- 
ants, and of which a copy, made by Lieut. -C’ol. B. A. Branfll, was secured by 
Governor Lefroy. See iip. 541 , 878. 

Plate Clll. 

Portrait of Oapt. John Smith, Historian of Virginia, New England, and the 
Summer Isles, 1624~1682. See Bibliography, p 854. 

He was one of the original settlers of Virginia iu 1607, and was chosen presi- 
dent of the Jamestown, Va,, colony in 1608-9. There is no evidence that he 
ever visited Bermuda. (See pp. 552, 554.) The engraving is from an ancient 
copper-plate, representing him at the age of 87 years, in 1610. He was bom in 
lincolnshire, Eng., Jan., 1579; died iu London, June, 1682. 

For the fate of Pocahontas and her three maiden companions, see p. 514, notcw 

Plate CIV. 

Portrait of the late General Sir John Henry Lefroy, Governor of Bermuda 
from 1871 to 1877. A worthy contributor to the History and Botany of Ber- 
mnda. From a photogiaph presented to J. M. Jones in 1877. See p. 858, note. 

Governor Lefroy was the compiler and editor of tbe “Memorials of the 
Bermudas,” in 2 volumes, 1877-9, and of the ‘^Historyeof the Bermudaes or 
Summer Islands,” by Governor Nathaniel Butler, 1882. These two works eon- 
tatx^ most thgt is known of the history of the Bermndas during the 17th century. 
He was also author of an important work on the Botany of Bermuda, Washing- 
ton, D. 0., 1084, and many other works. See Bibliography, pp. 851-859. 



ERRATA. 

Pag« 427, lime 8, for Emprow Enitmaie r^ad PrinooM LoniM, 

Page 800. add to foot>note. Thie cedar wiw also recorded froto 
the same locality 1^ Orisebaefa, in lliUl, Bay Soc., v, i, p. 880. 
Page 612, line 2, for Wing read Ming. ' 



iisr r>E3x: 


The pai^ refer to the orlfdoal pafflnationii, which, in the author^a edition, are placed 

on the inner inaririna* 


Abolition of alavery in 18li4, 560, 

Abaenoe of atreania and aprlnga, 467. 

Acacia Arabioa, 646, 

Acacia, common, 645. 

Acaoia lebbcok, 647, 

Acacia paniculaia, 654. 

Acanthia hn'inlarina, 708. 

Acoideiital introdnction of weeds, 626, 

Achatiiia coluinana, $68. 

Aobfaa aapota, 04t. 

Aoroatichum aurenm, 467. 

Act against baptizing negroea, 565, 
against taking ‘‘ white-bone por- 
gaye,” 704. 

against drawing x>ilchards and ffrye 
to make oylc, 700. 
against the spoyle and havock of 
the cabowes^ 678. 

agaynst the killing of over young 
turtoyses, 691. 

against intermarriage between ne- 
groes and whites, 568. 
for banishing free negroes, 561. 
for the preservation of the breed of 
birds, 678. 

for the preservation of wilde fotUe, 
681. 

requiring every owner or sharer of 
land to plant 50 mulberry trees, 
642. 

to compel free negroes to be appren- 
ticed, 1672, 566. 
to enslave negroes, 1674, 561 . 
to restrayne the insolencies of ne- 
groes, 561. 

to prohibit importation of slaves, 

1674, 566. 

Actinia, 900. 

Actoniicus ellipticns, 845. 

AdUntnm bellum, 578, 574. 

Admiral Somers, Virginia letter, 1610, 
596>878. See gamers, 

Tiuim. Co^N. Aoap.» Vou XI. 


Admiralty Charts, 487. 

iS!geria oxitiosa, 689. 

iiBolian limestone, 465, 466, 478. 

/Eschna, 818. 
ingens, 815. 
virous, 815. 

.^Esohnina, 814. 

.4Cthns, 800 

Agaricia fragilis, 505. 

Agassiz, L , Contributions to Nat. Hist, 
of Unitetl States, 692. 

Agave, 488. 

Americana, 657. 

Ago of Avo{‘ado Pear, 687. 
of C'edars, 607. 
of Cycad, 485. 
of Kiddle wotKj tree, 488. 
of Lee-<*he<‘, 688. 
of Mahogany tree, 865. 
of Cljve trees, 684. 
of Boyal palms, etc., 865. 
of Tamarisk he<ige, 865. 

Ageratuin Mexicanum, 626. 

Agonodems lineola, 797. 

Agonum punctiforme, 797. 

Agraulis vaniliee, 765. 

Agriculture, decline of, after 1680, 491. 

Agrlollmox Iwvis, 784, 

Agrion hastatiim, 818. 
iners, 818. 

Agrioninu, 818. 

Agriotes manous, 794. 

Agrf^tis annexo, 770. 
inoivis, 769. 

Inbidouus, 769. 
maledda, 769, 772. 
sufFusa, 769. 
telifera, 769. 
ypsilon, 769, 771. 

Agna Toad, 726, B24. 

Ailanthus glandnlosa, 644. 

Aiptasia tagetes, 909. 


56 


Fib., 1908. 
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Akee, 637. 

Alauda arvensis, 7^. 

Albixaia lebbfik, 647. 

Alois multilinoata, 890. 

Yerrillatu, 890. 

Aloyonidium ochiuatum, 808. 

gelatiuusum, 808. 

Aloyouium digitatnra, 868. 

Alder, 031. 

Alearites triloba, 049. 

Alexia, 798. 

Aleyrodes, 893. 

Alg(e, number of, 574. 

Allecnla obecura, 797. 

Allen, Harrieon, Monograph of the Bats 
of North America, 718. 

Allen, Hon C. M., 434. 

Alley of Limes, 444. 

Alligator Pear, 687. 

Allograpta obliqua, 745. 

Alloptes phaOthontis, 841. 

Allspice, 640. 

Almanac , Bermuda Pocket, 725. 
Almond tree, 647. 

Aloes planted, 525, 627. 

Aloe, Barbadoes, 657. 
bitter, 657. 
blue, 658. 
giant, 657. 
gulden, 657. 

Mexioana, 668. 
striata, 658. 
var. variegata, 658. 
vera=?: Aloe vulgaris, 657. 
vulgaris, 627. 
xylonacantba, 658. 

Amalia gagates, 784. 

Amberftsh, 505, 701. 

Ambergris, 517, 545, 546, 548, 551, 617, 
618. 

American bread^root, 624. 

Crow, 662, 68l. 

Gk)ld6ncb, 429, 724. 
prisoners of war, cruel treatment 
of, 516. 

Qnail, 429, 662, 721. 

Bed Oedar, 600. 

Swan, 603. 

Toothed SnaU, 782. 

Amount of whale oil shipped, 522. 


Ampelopsis qulnquefolla, 575, 058. 
tricuspid ataseVeitchii, 658. 

Amphibmiis: Great Surinam Toad; 
Agua Toad, 726. 

AmphirtxuH, 484. 

Am> dalus Persica, 688. 

Analyses of Bermuda Soils, 492. 

Ananassa sntiva, 628. 

Anax junius, 818, 814, 815. 

Auchomenus cinotioollis, 797. 

Ancboragos or submerged lagoons; bot- 
tom dejxmitH, 465, 482. 

Ancylocheira decora, 794. 

Anoyins rivularis, 868. 

Angel-ftsh, 484, 436, 700, 702. 

Angelichthys ciliaris, 700. 

Angoumols Grain-moth, 779. 

Anguilla, 701. 

Anise, 525, 623. 

Anisolabiie antennata, 828. 
maritima, 827, 871. 

Anisomorpha bnprestoides, 828. 

Anobium pertinax, 871. 

Auolis principalis, 726. 

Anomalgrion haatatum, 818, 814, 

Auomis erosa, 890. 

Anona murioata, 688. 
reticulata, 638. 
squamata, 688, 

Anopheles, 511, 745. 

Anosia berenioe, 764. 
plexippns, 756, 768. 
atrigosa, 765. 

Anous stohdus, 667. 

Ant, agricultural, 755. 
black, 755. 
garden, 754, 755. 
house. 754, 755, 889. 

Jumping, 756. 
pavement, 754, 755. 
white, 789, 817, 894. 

Anthomyia cepanun, 742. 
lepida, 742. 

Antbrenus scrophulsrim# 795. 
varius, 795. 
verbasci, 795. 

Anticarsia, 788. 

Ant-lion, 788. 

Anyphmna relox, 882* 

Anyiduena Verrilll, 882, 
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Aphaulptera, 744. 

Aphids, 802. 

Aphis brMsIcie, 802. 

Wolf, 796. 

Aphodius fimetarms, 792. 
rnricola, 792. 

Apis mf^llifloa, 750. 

Apparition of ghostly ships, 614. 

Apple, 669, 

Rose, 640. 

Sugar, 668. 

Apricot, 576, 669, 640. 

Aqua-vii^^, 597. 

Arachnida, 829. 

Arachnids, introduction of, 829. 

Artwoccrus fasciculatus, 786, 

Aranssina. 829. 

Araucarian pines, 626. 

Ardea candidissima, 680. 
egretta, 680. 
heiodias, 680. 

Areas of the different islands, 465, 

Areoa cateChn, 652, 

Arenaria alsinoides, 576. 

Argonauta, 905. 

Argynnis paphia, 870, 871. 

Argyrodes nophiloB, 862. 

Argyro6pcira hortorum, 882, 867, 888. 

Aristoloohia trilobata, 661. 

ArmadiUidinm vulgare, 844. 

Ajrmy-wonn, Amedcan, 772, 896, 956, 

Arrow-root, 448, 561, 624. 
amount exported, 580, 581. 

Arsenic Flant, 657. 

Artichoke, Knglish, 028. 

Artooarpua incisa, 642. 
integdfolla, 642. 

Arvicpla aUiarins, 869. 
gregaria, 869. 
sooialis, 869. 

Ascension Island, early trade at, 500. 

Asolepias Butterfly, 756, 708. 
cutaasarioa, ^7. 

Asoyrum crui-audrese, 652. 
hypedooldes, 652» 

Aib, West Indian, 658. 

Ashmoad, W. B., 758, 889. 

Asiluft, 745. 

AMmina triloba, 761, 

Asnidiottis anrantii. 810. 811. 


Aspidiotus ficuB, 808. 
hedone, 898. 

Maskelli, 811. 

Ncrii, 810, 898. 
perniciosns, 804, 811. 

Aspidium aculeatum, 575. 
ooriaceum, 578, 

Aspleuium Laflanianum, 574, 575. 

A. deutatuiu, 575. 

A. rhyzophyllum, 575. 

Asierias h'uuispina, 909. 
Asterolocanium bomlmsa^, 898. 

I Astragalinns triHtis, 724. 

I Astrocaryum aureum, 651. 

Astrologers, 614, 619. 

Atalapha cinerea, 718. 

Atriplex cristatu, 585. 

Atroplna*, 81 7. 

Atropos divinatoria, 819. 

Attageuus piceus, 796. 

Audubon’s Shearwater, 456, 674. 
Augochlora, 752. 

Aulacaspis elegans, 898, 

Aulacostethus simulans, 800. 

Auricula inid^e, 868. 

Australian T^dy-biigs, 805, 893. 
Auiographa ou, 010. 

rogationis, 889, 891, 905. 

Avicenna nitida, 585, 622. 

Avocado Pear, 425, 667. 

Pear, scale-insects on, 804, 808, 898, 
Ayres, 668. 

Bacoharis glomernliflora, 588. 

hetcrophylla, 588. 

Bahama Ground-dove, 722, 888. 
Bahamas, Birds of, 670. 

Bailey's Bay, 485. 

Bay Island, 506. 

Balmua oisarotioa, 688. 
glaoialis, 088. 

Balaenoptera physalns, 688. 

Bald-oootes, 668. 

Balsam of Fern Tree, 646. 

Bamboo, 427, 651. 

scale-insect, 890. 

BambTm vulgaris, 651* 

Banana, 425, 525^ 627. 

Dwarf, 628. 

Old Bermuda. 428. 
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Banana^ Thumb, 628, 

Baxmaa euchlora, 798. 

BaugA, On tram, and Bradlee, Thos. S., 
on Bermuda birde, 725. 

Banke, Nathan, 789, 809, 817, 880, 882, 
888, 840, 841, 842, 892, 894. 
Barbadoee GooBeberry, 640. 

Jumper, 600. 

* Pride, 058. 

Barke. 620. 

Barkdiee, 802, 808. 

Bartram, John T., 674, 678, 717, 788. 

John T., liata of shells, 780. 

Basil, 628 

Basislarrhia archippus, 764. 

Baskets, exported, 021. 

Bassett, Sarah, burned at stake, 885. 
Bastard Cedar, 644. 

Bat, gray, 718, 
huary, 718. 
silver-haired, 718, 
vanupyre, 867. 

Batatas edulis, 660. 

Bathyphautes, 886. 

Batten (bats), 668. 

Bauhinia parviflora, 645. 
raoemosa^parviflora, 645. 
porrecta, 654. 
racemosa, 645. 

Vahlii, 645. 

Bay Bean, 580. 

Bayberry, 579. 

Bay Lavender (Toumefortia), 476. 
Bayley, Jphn, 431, 

Busana, ducked, 431. 

Beaches, 485, 476. 

Beans. 545, 628. 

Bean Tree, 646, 

Bean weevil, 787, 788. 

Bed-bug, 787, 798. 

Beddard, Prank H., 847. 

BedelUa minor, 781. 

Beeby or bibby, 424, 595, 596* 597. 

Beef, export of, 521. 

Bee, honey, 750. 

Bee-moth, 779. 

Beet, 580, 628. ! 

Beet Army-worm, 778, 896. 

Beetle, bacon, 798. 
bread, 791, 798. 


Beetle, oapiicom, 790. 
carpet, 795. 
cigarette, 791, 798. 
click, 794. 
drug-store, 798, 
dung, 792. 
are, 798. 
flea, 788, 789. 
flour, 787, 788. 
ground, 797. 
ham, 798, 
hide, 792. 
lamellicom, 790. 
larder, 795. 
leaf, 788. 
long-homed, 790. 
meal, 787. 
museum, 795. 
rove, 796. 
skin, 792. 

skipping or snapping, 794. 

spider, 792. 

tapestry, 795. 

tiger, 797. 

tobacco, 798. 

water, 796. 

Beetles, 784. 

Beets, exported, 580. 

Bell, Gov., Proclamation by, 631. 
Bella-moth, 769. 

Benets 1 , 465. 

Ben-oil Tree, 64B. 

Berkeley, Bishop Geotge, 685, 810, 851. 
Bermu^, Bibliography, 849. 

birds in Amer, Jour* Sci, 722, 725. 
birds in Auk, 722, literature of, 725. 
Cedar, its history and tUMs, 5^. 
climate, 494, 498, 499-508, 508, 500. 
CorntMuy, 449-^, 586, 545, 546, 
548, 551, 556-570, 597, 598, 600, 
601, 604k609, 618, 688, 641, 642. 
discovery and early history, 588. 
distances from American coasts, 
464. 

iprv 0 M and extent of the islands and 
reefs, 465. 

general deseiiption of the scenery, 
climate, haihors, waters, etc. , 416. 
geographical posliton, 464. 
health and diaeascs, 495, 519, 817* 
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Bermtida, Htmdred, 569. 

latitude and longitude, 464. 

Lizard, 451, 697, 889. 

Lobeter, 705 . 
mape, 480. 

Palmetto, endemic, 579, 574. 

Palmetto, ite hlntory and uees, 598. 

population, former, 568-'570. 

population, pmaent, 571. 

reefe and date, 488. 

seal, 584. 

slavery, 560. 

soil, ita origin and composition, 
490, 492. 

squalls or galea, 407. 
tables, comparative, of temperature 
and wind, 508. 

temx>erature, 494, 495, 498, 499, 500, 
502, 506, 508, 509. 
tides and currents, 489. 

Bermudes or Bermudez, Juan de, 418, 
588, 612. 

Bernard, Governor John, death of, 515, 
Bibby, see Beeby, 595. 

Bibionidm, 740. 

Bibliography, 725, 849. 

Biokmore, A. S., 828. 

Bird-Hce, 819, 820. 

Bird mite, 841, 842. 

Bird pepper, 655. 

Birds, Bermuda, in Amer. Joum. 8ci.. 
722, 725. 

Bermuda, Qodet on, 869. 

Bermuda, lists of, 725. 

Governor Butler’s account, 665. 
exterminated, 666-489. 
introduced, 662. 
native, breeding, 661, 662. 
original abundance of, 661. 
protective laws, 678, 680, 681, 886. 
singing, 429. 
tameness of, 499. 

Bishop, Oeo. A., 789, 744, 788, 789, 7»9, 
802, 804, 807, 808, 811. 986, 891. < 
892,898. 

Bitters (bittema), 662. 

Bivalves : scallops, oysters, fto., 709. 
Black Berry (Sceevola), 476, 588. 
Black-beetle, 895. 

Black Oticket, 822, 828. 


Black Mangrove, 585, 628. 

Mulberry, 625. 

Soale-inseot, 806, 807. 

Blackjack, 443, 629. 

Black Moll, sold, 562. 

made executioner, 562. 

Blapstinus metallions, 787. 

Blasphemy, trials for, 877. 

Blatta occidentalis, 871 . 

orientalls, 871. 

Blattidse, 828. 

Blighia sapida, 687. 

Blockade-running, 444. 

Blolly, 575. 

Blow-fly, 740. 

Bluebird, 429, 662, 888. 

loufw> of, 820. 

Blue-bottle fly, 740. 

Blue Out, 488. 

Blue-eyed Grass. 572, 574. 

Blue Oldwife, 484. 

Blue-tailed lizard, 726. 

Roastiug-bird I. [Boatswain-bird], 680. 
Boatswain Bird, 680, 888, ' 

Boaz Island, 465, 466. 

rare plants on, 576. 

Bobwhite, 429, 721. 

Bodianus fulvus, 1)09. 

Boers on Tuckers I,, 470. 

Boilers, 486. 

Bois immortelle, 646. 

Bollmon, C. H., 843. 

Bombay ceiba, 643. 

Bojnb-lances, 687. 

Bombycid moths, 789. 

Bonaventura, wreck of, 584, 611, 629. 
Bond, Rev. Sampson, 565, 618. 

Bonduc- seeds, 580. 

Bonetas, 700. 

Book -louse, 819. 

Borrichia arboreseens, 582. 

frutescens, 582. 

Bottom deposits, 482. 

Botys adipaloides, 782. 
hyalinatalis, 776. 
luoernalls, 776. 
marginalis, 776. 

Boiigaiuvillm glabra, 601. 
speotabilis, 661. 

Bounty paid on crows, 680, 682, 887, 888. 
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Bonsaingaultia baBelloidea, 661. 
Bow^head, 688. 

Box, 058. 

Box Briar, 57H, 582 
Bxi«h, 575 

Boylw, Cavondiah, on rainfall, 867. 
Bo.vk, Hold to tbe highent biddera, 567. 
Braekiish ponds. 466. 

Brain corals, 484. 

' I 

Brake, or bracken, 467. 

Brangmau, Capt , 462. 

Brass Tablets. 611, 615. 

Brasseu Valley, 617. 

Bread Beetle, 798 
Bread Fruit, 642. 

Bread-root, American, 624. 

Bresmes, 700 
Bream Shoalsi 489 

Bridewell prisoners imported, 513, 601. 
Bright-eyes, 782. 

British Medical Journal, 511. 

Broad Scale-insect, 807. 

Broom, 575, 580. 

Brothers Islamls, 456, 465 
Brothers Islands burned for rats, 601. 
Brown, Governor, 685. 

Brown Spider, 888. 

Bruohus Ohinensis, 786, 788. 
obtectus, 788. 
pisi, 788. 

pisornm, 785, 788. 

Bmero, Governor, 456. 

Bryant, Dr. Henry, 679, 

Bryophyllum calyoinum, 482, 687. 
Bubonic plague, early epidemics of, 
512, 518. 

Buccaneers and pirates, 588, 688. 
Bucoinum lunatum, 868. 
reticulation, 866. 
undaium, 868. 

Buck-eye Butterfly, 762. 

Buckley, Lieut., 561. 

Buddleja Americana, 655. 

Madagasoarensis, 655. 

Buffalo Bug, 795. 

Bufo agua, 726. 

Bugs, 798. 

Leaf, 798, 799. 

Plant. 799. 

Btilt, 799. 


Buildings Bay, 540, 541, 542. 

Bulimus lubricus, 868. 

Bulletin U 8. Nat. Museum, No. 25, 
725. 

Bumble-bees, unknown, 789. 

Buunion, John, indictment, 681. 
Bunting, 662. 

Buprestids, 794. 

Bnprestis decora, 794, 

Buried cottage in sand dunes, 474. 
treasures, 449, 610. 
treasures on Cooper’s Island, tra- 
ditions of, 610, 615, 617-619. 
treasures on Ireland Island, 610- 
616. 

Burning of islands to kill wood-rats, 
552, 601. 

Burnt Point, 601. 

Burr-bark, 675. 

Bush, 575, 577, 

Grass, 586. 

Biisck, Aug.. 781. 

Butler, A. G., 781. 

Butler, GK>v. N athaniel. See Gov. Butler. 
Hlstorye of the Bermudoes, author- 
ship of, 552. 

quotations from, 447, 446, 451,452, 
458, 460, 518, 514, 517, 520, 525, 
540, 546, 547, 552, 567, 566, 568, 
598, 615, 618, 086, 670, 671, 678, 
679, 701, 712, 729, 787. 
on native Insects, 7M, 787, 784. 
Butterflies, 756. 

assembling of, 764. 
imitative colors of, 764. 
migrations of, 756, 757, 764. 
Butterfly, Asolepias, 7^, 7^. 

Buck-eye, 762. 

Oabba^, 759. 

Oitcou, 758, 759. 

Oresphontes, 759. 

Kim, 761. 

Milk-ireed, 768. 

Monasuh, 768. 

Musk, 762. 

Nettle, 761. 

Orange-tree, 756. 

Peacock, 762. 

Pearly-eye, 766. 

Queen, 764, 765. 
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Bntterfly, Ketl Admiral, 761, 

Sulphur, 767, 76B, 759. 

TblBtle, 760. 

Viceroy, 764. 

Bntiton-weed, 676. 

Buittm-wood Tree, 58J , 690. 

Oabally (cavally), 700. 

Cabbage Aphia, 802. 

Beetle, 785. 

Palm, 595. 

Plantdoneo, 802. 

Oaoa(>4ree, 581 
Caca-roohe [Cockroach], 787. 

Cachalot, 6H9. 

Cac'tue, 482. 

CaiidlH-flies, 7H2. 

Ca^salpmm iKmdncolla, 575, 580, 896. 

pulcherrima, 658, 

Cahow, 442, 584, 661, 668-677 
CajauuM ludioua, 658. 

Oakile loqualin, 579. 

Calabaiih tron, 440, 647. 

tree, Moore’a deecription, 440. 
Calaudra granaria, 784. 
orysui^ 785. 
palmurnm, 651. 

Callloorpa ferruginea, 576, 656. 
Callidryna eubule, 758, 759. 

Oalliphora vomitoria, 740. 

Oalopyllum oalaba, 652. 

Calotermea eaatanena, 817, 894. 
Camberwell Beauty, 761. 

Oamelo, Ferdiuaudo, page x, lutroduc. 
Canavalia obiusifolla, 580. 

Cancer paguroa, 868. 
Oandelabra>flower, 627. 

Oanna ediiHs, 525. 

CajK? Oooeeberry, 641. 

Whale s;Bi8oay Eight Whale, 688. 
Oapridom-beetlea, 790. 

Oaprihcation of ftgs. 682. 

Oapaicum aiuiuum, 655. 
baocatum, 655. 
fruteeceuB} 655. 

Capdde, 799, 

Oarablda, 797. 

Cardinal^bird, 426, 662’^. 
OardioBpermnm halioaoabum, 575. 
Oardiaoma Guanhumi, 449, 676, 707. 


I Oarduelie oarduelia, 728. 

} Caretta imbricata, 694. 

B(][Tiamata, 694. 

Oarex Bermndiaua, 574, 576. 

Oarica papaya, 629. 

Carolina Graeshoppcr, 821. 

parroquete, 665. 

Carjiet Beetlce, 795. 

Oarrota, 582, 628. 

•Carter. Ohnstopher, 454, 517, 518, 544, 
I 545, 546, 01,7, 61H. 

I UaiwiyA, 534, 535, 634, 056. 

Caaeiu batMllaria, 045. 
bicapsularie, 659. 
fistula, 645. 
glauca, 658. 

Cassis rufa, 868. 

Castle Harbor, 418, 442, 448, 506, 674- 
676, 678. 688. 

Island. 441, 450-465, 015-680. 

I 

' Castor Ctl, manufacture of, 528. 

I oil plant, 523, 625. 

! Casuarina equiHeiifoha, 649. 

I Oatalineta, 504. 

Catbird, 429, 589, 662, 068, 869, 888. 

1 feeds on poison ivy seeds, 589. 

, Cat Flea, 749. 

Cathedral Kooks, 427, 478. 

Cathenne Point, 484. 

Catholics, banished, 569, 570. 

I deported to Barbadoes. 1672, 570. 

I Oatopsila eubule, 759. 

Cat shark. 623. 

Cattle and other animals, 719. 

Caudell, A. N., 827. 

Causeway, 441, 442. 

destruction by hurricane, 442. 
Oavallies, 701. 

Oavallo, 702. 

Caverns and Grottoes, 488, 441, 448, 
470, 471. 

Oaves; Joyce’s, Paynter’s, Chalk, Church, 
Cooper’s, Hall’s, Basset’s. 471. 
Penlston’s, 488, 471. 

Walsingham, 441, 470. 

Oaystrell (Kestrel), 665. 

Cedar Avenue, 428. 

Barbadoes, 600. 

Bermuda, found in Jamaica, 600. 
berries, eaten by settlers, 600. 
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Cadar heny-bug, 798 , 

logs of, five feet in diameter^ 007. 
Inin her, aarly exported, 421, 0J8. 
lumber used for boats, ressela, 
oheste, etc., 000-608. 
planks HO and 03 in. wide» 431, 607. 
red, Amorican, 431, 600. 
ships, 608. 

Cedars, age of, at the oburoh In Pem^ 
broke, 607. 

at Devonshire rhurch, 607. 
early destruction of, 430 421, 538, 
599-608. 

exportation prohibited, 421, 603-606. 
large, on Coopers I., 619. 
on St. Davids 1., 601. 
laws to protect, 602-606. 
native, 481, 599. 

timber, early shipment of, 421, 600. 
white, 647. 

Celery, 582. 

Oeltis ocoidentalis, 575. 

Cenohms tribuloides, 586. 

Cenobita diogenes, 464, 708. 

Centipedes, 848. 

Centrarus gracilis, 894, 895, 
Century-plant, 488, 657. 

Oerambyoida, 790. 

Oeratitis capitata, 748. 

oitriperda, 748. 

Ceratonia slliqua, 645. 

Cematia forceps, 848. 

Ceroplantes Floridensis, 806, 808, 898. 
Chtetopsis lenea, 744. 

Chafers, 790. 

Cha« Scale, 811. 

Chalk, 483. 

CbaUengar, ship, 474. 

expedition. Botany of, 598. 
Chalybeon ocnrulenm, 758, 754. 

Chama, 710. 

Change from wood to stone dwellings, 
608. 

Changes in climate, 493. 

in Flora and Fauna due to man, 582. 
Channels or Cuts through the Beefs, 
466. 

Blue Out, 488. 

Castle Harbor, 489. 

Chub Out, 468. 


Channels, Hog-6sh Out, 487, 489. 

Main Ship-obannel, 481, 487. 
Mills-breaker Cut, 487. 

North Rocks, 487. 

St. Georges, 487, 489. 

Threc.hills shoal, 488. 

Character aud Origin of Original Flora, 
I 571. 

! of the Original Avifauna, 661. 
Chard, Edward, 545. 

Charles Fort, ruins of, 468. 

Charles Island, 441, 450, 465, 675. 
Chart of the Bermudas, A. Q. Findlay, 
469. 

Chasm, 472. 

Cheese-maggot, 743. 

Cheese-skipper, 743. 

Ohelonia mydas, 693. 
virgata, 694. 
viridis, 693. 

Chemical Analyses of Bermuda Soils, 
493. 

Cherry, Surinam, 640. 

Chests or boxes of cedar, 518, 603. 
Chick of Village, 888. 

Chigoe (see jigger), 749, 

Children of poor debtovs sold to pay 
debts, 567. 

Chillies, 655. 

Chiooocca raoemoea, 575. 

Ohionaspis citri, 809,-810. 

ChiruYgoon, 513. 

Chiton marmoreus, 909. 

Chittenden, F. H., 778, 774, 786. 
Cbhnnogramma jasminamm, 768. 
Chlorophora tinctoria, 642. 
Chmrocampa tersa, 767. 782, 896. 
Chondrus crispns, food of sea-turtles, 
698, 

Christian Con^ 525. 

Christmas Bush, 659. 

Ohrysobothris impresaa, 786, 794. 
Ohiysomelids, 786. 

Chiysomphfdus ficus, 898. 
smllacis, 898. 

Chrysopa rufilabrii, 782. , 

Chub, 704, 

Cut, 488. 

Heads. 485. 

Oieada BmiudUma, T86, 787, 798. 
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Oioada tibloen, 736. 

Cluadula^ HOI. 

Oioca diivtioha, 640. 

Cicendela tortnofta, 707. 

CiKax* plant, 627, 

Cigarette-beetle, 791, 708, 

Cimex lectnlarias, 708. 

Oitharexylnm quadrangulare, 648. 
Citron tree, 686. 

Citrufl aurantinm, 634. 
var. bigaradia, 636. 
var. apinoaifwiroa, 686. 
deoumana, 636. 
dec., var. baxifolia, 686. 
dec., var. racemoMa, 686. 
inpedica, 086. 

medica, var. limontim Risao, 684. 
nobllia, 684. 

Clam, Hpaniali, 710. 

Clarence Cove, 428. 

Clanaena excavata, 0«5d. 

Olaueila paplllarifl, 868. 

Olematie flammola, 658. 

Japan, 658. 

Japonioa, 658. 

Sweet, 658. 

Cleome apecioea, 627. 

Clerodendron aculeatnm, 656. 
capitatnin, 656. 

Whltfleldi, 656. 

Clicb-beotleii, 794, 

Cliff-crab, 506, 909. 

Climate of Bermuda, 494. 

Droutha and Farainee, 508-503. 
Meteorological Tablea, 490. 

Rainfall ; Hail ; Thuiider-etorme ; 

Foge ; Moiatare, 405. 
Temperature; Frost, Ice, Snow, 498. 
Temperature of the Sea, 508. 
Winds, Hurricanes, Caies, 406. 
Olitoria tematea, 650. 

Olothes-motb, common, 780. 

iabe-dwelling, 781. 

Cloth shelters for tobacco, 404. 
Clubiona, 888. 

Club-moss, Sea-side, 587. 

.Ooocids, 802, 802. 

Ooocinella, 796, 870. 

Ooccinellids^ 706, 805, 808. 

Odcaoloba uvifen^, 578, 585. 


Cooirroaoh, American, 787, 828, 824. 
Australasian, 825, 871. 

Madeira, 826. 

Oriental, 825. 

Surinam, 825. 
wingless, 827. 

Cockroach -Ichneumon, 754, 755, 824. 
C^jokroaches, early injurious, 787. 
Cocoa-nut Palm. 422, 424, 642. 

Cocos nucifera, 651 
Codakia tigrina, 710. 

OcBcilioides acicula, 782. 

Coelidea flaviceps, 800. 

olitoria, HOO. 

Ooffea Arabics, 641. 

Coffee-bean Weevil, 786. 

Coffee Tree, 441, 641. 

Coffee Tree, Kentucky, 626. 

(Johowe (see Cahow), 861. 

Coleoptora, 784. 

C4)lo, George Watson, 849, 850, 852, 878. 

Susan, trial of, 885. 

Oolias philodice, 758. 

Colin ns Virginianns, 721. 
CoInmbigalUna passerina Bahamensis, 
722. 

Bermudiaua, 722. 

Colocasia esciilenta, 525, 624. 

Colors of Sea, 415, 429. 

of Spiders, 883. 

Uommelina Owlet Moth, 774. 
Commission of Gov. Moore, 517. 

of Gov. Tucker, 551, 628. 
Comparative Tables of Tempertiture 
and Wind, 1900, 1901, 508. 

I Comstock, J. H., 808, 804. 

Concha, 708. 

Coney (flsh), 909. 

Coney, Governor, 462. 

Island, 465, 468, 460, 470. 
Oonocnrpus ereotns, 581, 620. 
Conocephalus dissimilis, 736. 
Cous(>lraoy of slaves in 1661, 564, 866. 
Contraband tobacco, 510. 

Conurus Carolinensis, 665. 

Convict hulks, yellow lever on, 865. 
Convolvulus JamaicensU, 660. 

Cony fish, 702. 

Cooke, 0. M. Jr., 414. 

Cookia punctata, 658. 
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Cooper’s Laand, 441, 44«, 454, 4«5, 472. 
ambprgrie on, 546, 617, 61ft. 
burird treasures on, 517, 610, 616, 
61ft, 619. 

Oabow on, 668, 671, 672, 678, 675, 
676. 

cross on, 619 
fort on, 454, 455, 675. 
royal leas© of, 548, 617, 618. 
Yellow-wood tree on, 611, 616, 618, 
619. 

Coqumett, D. W., 789, 749, 865. 
Coral-beau Tree, 646. 

Corallines, 4H6, 

Coral reefs, 4811, 

Corals, 488. 484, 485, 605. 

• colors of, 505. 

death of, in 1891 , 506. 

Godet on, 868. 

Coral Plant, 657. 

Coriander seeds, 525. 

Coriams hyalinus, 799. 

Cormorants, 668. 

Com or Maize, 527, 628. 

amount raised in early years large, 
627. 

Chnsiian, 504. 
damaged by weevils, 628. 
exported, 528. 

laws regulating price of, 555, 
stored in magazines and forts, 627. 
Oom^weevll, 528, 784. 

Coroner’s inquest 1621, 550, 

Corvus Amerioanus, 6W, 681. 

ossifragu, 665. 

Cottou trees planted, 626. 

Cotton-wood, 626. 

Cottony Oushion-soale, 804, 

Court of Guard, 497. 

Cow-ftsb, 504. 

Cowry, spotted, 909. 

Oow-pea WeerU, 786, 788. 

Crab^grass, 686. 

Crab, land, 706. 

Land-hermit, 464, 708. 

Crabs, useful, might be introduced, 749. 
Crambus, 757. 

laqueatellufi, 781, 

Crane, 680, 888. 

Crane-dies, 748. 


Crape Myrtle, 654. 

Crstichneunion. sp., 889. 

Crawl Point, salt made at, 520. 
CreophiluH villc«u8, 796. 

Cresreniia cujete, 647. 

Orcvises, 708 
Cricket, black, 882. 

Crimes, Punishments for, 874-885. 
Criminals sent out as laborers, 568. 
Cross, ancient, nailed to tree on Cross 
Island, 612. 618. 
ancient, on Cooper’s I., 619, 

Island, 612, 61 H, 616, 618. 
on Spanish Bock, x, 615. 
on St. George’s 1,, 548, 611. 

Croton maritiinus, 586. 

Crow, American, 662, 665, 680, 681, 888. 

ftsh, 662, 665, 681. 

Crow lAne, palms at, 651 . 

Cmstacoa, Godet on, 868. 

Cucumber, 626, 640 
Cucumber-moth, 770. 

Culex, 511. 

Culex fatigans, 746. 
pnngens, 746 

Cultivation, of oastur-oil plant, 628. 
of tobacco, abandon*^ after 1707, 
559. 

of tobacco, history of, 655-559. 
Cummin, 628. 

Cunnydsfa, 701. 

Cupanla pimlculata- C. fulva, 644. 
Curassow, Crested, 720. 

Currie, K. P., 817. 

Custard Apple, 688. 

Cuts, for roads, 481. 

tbrougb reefs. See ohannels. 
Cuttlefish, 701. 

Cut-worras, 769, 770. 

act against, in 1638, 787. 

Out-worm Moths, 769, 770* 

Oyoad, 488, 485, 881, 660, 807, 898. 
Cyoaa revoloia, 581, 650, 807* 

Cyolonio hurrloanea, 496. 

Oyolosa oaudata, 882, 887* 
oonica, 887. 

Oydnids, 800. 

C^donia vulgaris, 689. 

OyltndrogryHua, 822* 

Oypma exaulhema^ 909^ 
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Oypre»g Vine, 660. 

Daotylopiud adonidum, 806. 
citrl, 806. 
deetruotor, 806. 

Hj)., on pine>apxile, etc , 892. 

Diihl, Dr. Fr., 749, 762, 166, 786, 796, 
797, 800, 822, 888, 845. 

Dairy.fly, 742. 

Dttlzlll, Ur., 516. 

UanaiA nrchippud, 768, 
beit»nlee, 764. 
plexippuA, 768. 

Uuniel’K Tdlaiid, 465. 

Dark arte. 614. 

Darrell, Hon. J. H., 007. 

Darroll, Kioliard, 480. 

Date Palm, 424, 642. 

David ^elHland (dee St. Davids), 617, 619. 
Boot, 575. 

Deane, Paul, execution of, 447. 

Death of Admiral Somere, 544. 
c'orala in 1901, 505. 
fishes in 1901, 508-4107. 

Gov. Bernard, 515. 

Gov. Tucker, 651, 628. 

Norwood, Richard, 585. 

Octopus, 605. 

Deaths from Yellow-fever in Havana, I 
Table of, 748. 

Debis portlandia, 706. 

Debtors children, sold to pay debts, 587. 
Decreoao of certain Fishes and Shell- 
fish, 698-710, 
of sea turtles, 692-697. 
of whales, 682-692. 

Deforesting, elfeots of, 420, 421, 477, 
478, 548, 698, 598, 602. 

Deiopeia bella, 769. 

Delaware, Lord, 544. 

Demerara Almond, 647. 

Demons, 615. 

Deposition of Oapt. Samuell Brangman, 
616, 

of John Hurt, 614, 619. 
of John Keeling, 615. 

Joseph King, 617, 616. 

Wm. Seymofur, 611, 

Bloh. Stafford, 611. 

Jonatlmn Stoakes, 611. 


Deputy Governors, 1615, 551. 
Dermestes lanlarius, 795. 

Destitution in clothing, 557. 
Destructive effects of drouths, 592. 
effects of insects, 591. 
of smiils and shigs. 591. 
effects of Wild Hogs (before 1612), 
589. 

effects of wuo<l rats, 590. 

Deutzia, 054. 

Devil Fish or Octopus, 707, 909. 

Devils Hole, 486, 468. 

Devills Hands, 419, 588. 

Devonshire church, 607. 

IMirish, 727. 

redoubt, 450, 452, 458, 457, 458. 
swamp, 467. 

Diaperis affinis, 787. 

Diaphania hyalinata, 776, 891, 896 
nitidalis, 776. 

Diapr<'pre8, 785. 

Dichondra repens, 660. 

Dickenson, Francis, 016. 

Dickinson, (’apt., 610. 

Col., 672. 

I Dicranomyia distans, 748. 

I Dictionary of Birds, 674. 

! Digger-wasp, 752. 

Dilupbns, 749. 

Diodon hystrix, 504. 

Dione vanillop, 705. 

Dioscorea, 624. 
lutea, 525. 

Diospyrus Virginiana, 641. 

Diptera, 789. 

Direction of wind; number of times 
observed, 509, 

Discovery, 532. 

Diaeovory and Early History; His- 
torical Shipwrecks, 568. 

Disease of Lily, 426, 581, 860. 

Onion, 580, 812, ^59. 

Dissosteira Carolina, 821. 

Dobson, on bats, 867. 

Docophoms communis, 820, 
inoisuB, 820. 

Dodonnea angimtifolia, 575. 

viscosa, 575, 580. 

Dog-bush, 568, 

Dog-flea, 749. 
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Pogg^-Hiili, 700. 

J)<^ood, 575, 580, 

Boneella, 484 
Dragon-Oiefi, 818 
jDnigon<flyi blue and green, 814 
crimson, 818, 616 
haznmer-headed, 618 
* red, 816 

Drop-seed Grass, 587. 

Drosophila ampelophila, 742 
Drouths, 495, 508, 592 
Drouths, destructive effects of, 508, 592 
Drouths and Famines, 508, 592. 
Dmg-fltoie Beetle, 798. 

Drummer, 826 

Dnimmond Ha,^ , Col H M , 725 
Drunkeimess in early times, 550, 592, 
597 

Dry-dock, flouting, 420 
new, 420 

Ducking, punishment by, 481 
Ducking-stool, 481 
Dung Beetles, 790, 792 
Duranta Blumien, 656 
Dutchman's Pipe, 661. 

Duty, eail> , on tobacco, 558 
Dy&r, H O , 789, 766, 771, 774, 775, 
776, 77H, 781, 788, 889, 890, 891 
Dysdera crocata, 881, 884 
Pytiscids, 796 

Karly Histf^ry, 582-508, 

Earthquakes, 510 
Earwig, black sea-Bide, 827. 

European, 871 
gn at sea-side, 827 
Ear WoH. 581 
Easter Lily, 426, 531. 
bulbs exported, 581 
disease of, 426, 581, 840, 860. 
Ebony, Black, 647 
Eddo, 525 

Edible plants, original scaioity of, 578. 
Edwin, ship, 549, 624 
Eeles, 701 
Eel-grass, 586. 698 
Effects of deforesting, 598 
of drontbs, 592. 
of loiunons insects, 591. 
of nails and slugs, 591 


Affects of Seanipvay and foam, 579. 
of wild hogs, 589. 
of wood-rats, 1614-1618, 590. 
Egg-birds, 442, 661, 666. 

or Terns, early extermlnatiou, 666. 
Egg^Xdant, 641 
Eis^ia fcF^tida, 846 
El^agnus, 579, 626, 896 
Elieodenrlroii x}locarpum, 575, 620 
Elaters, 794 
Elbow Bay, 427, 485. 

Elder, 654 
Ell, WilUam, 488 
Elies Bay, 419, 427 
Harboi, 487, 488 
Elisabeth, the ship, 548 
and Annie, the ship, 561 
Elizabeth Island, 465. 

Elliott, Governor, 688. 

Elm Butterfly, 761. 

Emancipation of slayes, 1884, 570. 
Emerion, J H , 887 
Emigration to Eleutheria Island, 568 
Jamaica, 569. 

New Providence, 469. 

Virginia, 569. 

We«t Indies, 669 
Emmet, Thomas, 485 
Emulsion, kerosene, preparation and 
use, 685, 808 

Enohytneus marinus, 846. 

Endemic fever, 516. 
plants, 578 

English artichoke, 628. 
goldflncli, 429, 728, 887. 
pheasant and partridge, 721. 
sparrow, 429^ 722, 887 
wheat, 525. 

Ennea bicolor, 782. 

Snodia portlandla, 766. 

Entedon Hagenowi, 754. 

Epeim gracillpes, 872* 
labyrinthea, 882, 888 
Ephemerids, absent, 789. 

Ephestia oahiritella, 778, 779. 
oautella, 902, 

Enchniella, 779 
Epiemrns imbrioatus, 7H5. 

Epidemics, historical, 510, 515, 865, 
of leaguet, 652-554* 
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Spld«mioi of Jutl lover, 51d. 
of piognee, m, 518, 514, 515. 
of email pox, 516. 
of typhoid fever, 516, 517. 
of yeUow fever, 511, 512, 865, 868. 
Bplnephelne etrlntne, 504, 704 
Epitrix parvula, 789, 790. 

Epuriea luteolu, 796 
Equee lanceolatuff, 504. 

Kqtiinettjui Bogoteuee, 678 
Eretmcxjhelye iiubrit^Hta, 694. 

Erigeron Darrellmnns, 574 
Kriobotrya Japonica, 689. 

Enocoocue, 805. 

Ertodendron aTifruotnoBum, 648. 
Ermtalia teneuersainceruH, 749. 
Erytbriim, 609 

oorallodeudran, 640 
apeciima, <146. 
velutina, 646. 

Eeaays on epiral Snaile, 781 . 
Encalyptua, 625. 

Eacari»>mlte, 840. 

KndUqdia byalinata, 776. 

nitidalia, 776 
Endrilue Engonim, 846. 

Eugenia jamboe, 640. 

moutioolazzE. axiUaris, 575 
onifiora, 640 

Eugenie, Empreua, residence of, 427. 
Enmeces longiroKtris, 697. 

Enonymus JapouiouR, 058. 

Euphorbia buxifolia, 586. 

oaudeliibnim, 657. 

Eurema euterpessliea, 756, 757, 901 
European Black Ant, 755. 

Goldftnch, 728. 

Snail, 788. 

Sparrow, 782. 

Starling, 724. 

Tree-sparrow, 728. 

Wheat-ear, TM* 

Eurymus philodioe, 757, 758. 
Eutiohurus insulanue, ^2. 

EuvaueSsa aniio|)a, 761. 

Evania appeudlgoater, 754, 824. 
liEsvigata, 7M. 

Ezecrutioners, uriminale appointed for, 

562 , 568 . 

Exophthalmus, 797. 


Exportation of salt from Turk’s Island, 
518, 520, 560. 

Exports, 517, 1^18, 621, 528, 529, 580, 
581. 

tables of, 580, 532. 

value in 1679, 621. 

Extermination or Partial Extermination 
of Native Birds, 601. 

Egg-birds or Terns, 666. 

Oahow ; its History , Original 
Abnnilance, 668. 

Pimlico or Audubon’s Shearwater, 
677, 

Tropic Binl ; Long tail or Boatswain 
Bird, 679. 

Herons and Egrets, 680. 

Orow, American, 665, 681. 

Whale, llump-Wk, figure, 682 

Whale, Fin-back, figures, 688 

Cape Whale , Black Whole or Bis- 
cay Right- whale, figure, 688. 

Bx>erui Whale ; Sperunweii Whale, 
or Cachalot, figure, 689 

Breeding Sea Turtles ; the Lizard, 
690. 

I (Ireen Turtle, figure, 692 

Hawksbill ; Caret , Tortoisci shell 

! Till tie, figure, 694. 

Loggerhead, figure, 695. 

j jUiather-bock , Trunk Turtle ; 

Leather Turtle, figure, 697. 

Benuuda Lizard, figure! 697. 

Fallen Caverns and Natural fish ponds, 
486, 441,468. 

Famines of the early Hettlerei, 548, 549, 
552, 558, 671, 672. 

Farfaulcons, 605. 

Fasting and prayer for epidemics, 512, 
518, 515. 

Fatal Famine of 1614-15 ; the “feauges,” 
552, 554. 

Faulcons, 665. 

Feanges, 552, 554. 

Felgate, Capt., 461. 

Feltia annexa, 770, 771. 

maleftda, 769, 772 

Fern, Maiden-hair, 4*82. 

Ferns, 433, 467, 574, 575. 

; FerUliaers. artifloiai, 491, 492. 
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FicnB carioa, 680. 
elantioa, 648. 

Fi<ldle-woud tt^e, 4H8, 625, 648, 
Figg-drink, 631. 

Fjggi6(flgs), 824 
Fig-moth, 779. 

Fig, Smyrna, 682. 

Srale, 898. 
trpe, 680, 631. 

treen early planted for hedges, 624, 
680, 681. 
trees, wild, 682. 

Figs, oapridcation of, 682. 

early nstid for fattening hogs, 577, 

m 

early laws oonoeming, 577, 681, 
Filaria Bancroft!, 746. 
immitis, 746. 
carried by mosquito, 746. 

FiUriaais, due to mosqnito bites, 746. 
Filistata bibemalis, 882, 888, 886. 
Fin-back Whale, 688. 

Findlay, A. G., quoted, 487, 

Chart of Bermuda, 489. 
desciiption of channels, 487. 
description of storms, 497. 
Finger-coral, 484. 

Fiorinia Fioriniac, 898. 

Fire-drakes, 614, 619, 

Fire beetles, 798, 

Fire-flies, 798. 

Fireinge of Hands, 601. 

to kill wood rats, 601, 714. 

Fire worm of sweet potato, 777. 

Fires, effects of, 598, 601, 608, 604. 

First colored slaves, 561. 

stone public building, 608, 
Fish-crow, 665, 681. 
exported, 518, 621, 
ponds, natural, 486, 441, 468. 
Fisher, A. K., on Bermuda birds, 725. 
Fishery, laws regulating, 704. 

Fishes, 418, 410, 486, 468,617,699, 708. 
abundant at flrst, 699-704. 
bright colored, 415, 484, 441. 
oonflned at Ooncy Island, 468. 
oonflned at Devil’s Hole, 486. 
oonflned at Walsingham, 441, 468. 
oonflned at Wistowe, 484, 
death of in 1901, 508-607. 


Fishes, deoiease of, 699, 708, 704, 705. 
historical. 700-708. 
market, 416, 700, 

Flatta Village, 484, 485. 

harbor, changes in, 485. 

Flats (reefs), 465, 488, 484. 

Flax, 558, 625, 627. 

Flea, cat and dog, 749. 

hnman, 749. 

Flea-beetlcs. 789. 

Flesh flies, 740. 

Flies, as carriers of infections diseases, 
740, 742 
habits of, 741. 

Flora and Fauna, changes in, 582. 
Flora, Character and Origin of the orig- 
Inol, 571. 

Endemic Plants, 578. 

Localised Plants, 574 
Sea-sldc Plants, 578. 

Native Flora, Origin of, 580, 587. 
Florida GalUnnle, 662. 

Flom -beetles, 787, 788. 

Flonr-moths, 779. 

Flower Pnde, 663. 

Fluted Scale, 804. 

Flying Dutchman, 615. 

Fish, ix. 

Fly-weevil, 779. 

Fogs, 495. 

Folgate, Capt., 646, 617. . 

Capt. Bobert, 461, 517. 

Food of Agua Toad, 727. 

Oat-biid, 589, 888. 

Crow, 682, 889. 

Lixarrl, 889. 

Sparrow, etc., 888. 

Tropic-bird, 680, 781. 

Turtles, 698, 695, 696. 

Whales, 088, 687, 689. 

Wild hogs, 689, 711. 

Wood-rats, 590, 715, 717. 

Forbidden Fruit, 686. 

Fofbiaher, Mr. (see Furbisher), 541. 
Forcinalla maritima, 827. 

Forest-flies, 745, 747. 

Forestiera poruloea, 575, 620. 

Forfloula aurioularia, 871. 

Form and Extent of Hie tsUmdi and 
Beefs, 465. 
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Fotmet ftbnndanoo of Fishes, 698. 

abundance of Sea Turtles, 690. 
Formica nigra, 765. 

Formioariie, 754. 

Forster, Gov. Josias, 668. 

wltoboraf t trials, conducted by, 878- 
884. 

Fort Catherine, 474, 540. 

Cnuningham. 447. 

8t. George, 444. 

Forts, 490. 

ancient, ruins of, 447, 448, 449, 
455, 467. 

Foureroya gigantea. 667. 

Fragarla Viiginica, 6il9. 

Frangipani, 647. 

Free negroes banished, 1650, 1656, 561, 
564. 

Freight rates, early, 518. 

French Cherry, 644. 

Frith, Morris 4* M., Essay on Snails, 
781. 

Frost very rare, 498. 

Fruit, exported, 518. 

Fruits and Fruit Trees, introduction of, 
698, 694, 695, 698, 686. 
list of, 697. 
theft of, 698, 681. 

Fuocllia, 749. 

Fulgorids, 801. 

Fumigation with hydtooyanio-aoid gas, 
808. 

Fungie, number of, 574. 

Fungia, 868. 

FurbisheFs (or Frobisher’s) Building 
Bay, 540, 541. 

Furbifther, Mr., shipbuilder, 1609, 541, 
549. 

FurcxM gigantea, 667. 

Furse, 658. 

Gabrieli, Nicholas, triid of, 876. 
Gad-ay, 746. 

Galba, 488, 662« 

Gales, 496. 

Galleria eereana, 779. 

mellonella, 779. 

Galtey-werm, 848. 

Gellinnle, 662. 

Gamboge Tree, False, 648. 


Game Birds : American <juaii or Bob- 
white, 791. 

Garden, first, made by Someni, 1609, 
549, 548, 698. 

Public, 886. 

Snail. 784. 

Garden and Forest, articles, 607. 

figure of cedar, 607. 

Garden-ant, 754. 

Gardenia jasmiuoides = G. fiorida, 654. 
Gardiner, Jane, tried for witchcraft, 
879. 

Gargas, W. A., 385. 747, 

Garland, shix), 490. 518 

Garnaan, S., BnU, Nat. Museum, 699. 

Garrfish (Garfish), 709. 

OastroiKKis; Whelks; Conchs; etc., 
996, 708. 

Gata, shark, 528. 

Gates’ Bay, 540, 541, 543. 

Gates, Sir Thomas, 588, 541, 542, 548, 
544, 611. 

OecarcinuH lateralis. 449. 

Geddea, G., 768, 789. 

Gelechia bosquella, 781 . 
cereallella. 779. 

General Description of Scenery, Climate, 
Waters, etc., 410. 

History of Virginia, 448, 458, 459, 
491.' 

Geographical position, 464. 

Geograpsus lividns, 909. 

Qeometrid larva on cedar, 746. 

Moth, green, 775. 

Moth, gray, 890. 

Ghost Moth, 871. 

Ghostly ships, apimrition of, 614. 
Gibb's Hill Ughthouse, 418. 

Girdlers, 790. 

Glacial period, 689. 

OlARBWort, 685. 

Glow-worms, 798, 794. 

Glyphodes jaimsalis, 789. 

Goat Island, 468, 675. 

Goats and sheep deatruotive to trees, 
691. 

early years, death of, 719. 
on St. Helena, destructive, 6ii:i. 
Godet, on birds, 8B9. 
on corals, 868. 
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Godet, on oimstaoea^ 868. 

Oft inAeotA^ 870, 87i . 
on mAmmalfi, 869. 
on ahella, 868. 
on yellow fever, 868. 

Golden Palcoii, 8bip» 569. 

Oolden*win^<ed Fly, 782. 

Goldfinch, American, 427, 662, 724. 
European, 427, 662, 723, 888. 

Goode, O Brown, 414, 434, 858. 

Good-hiiswife [houae-wlfe], 787. 

Gooseberry, Barbadoea, 640. 

Cape, 641 

Gorgonia lepadifera, 868. 
platomuH, 868. 
verrucoen, 868 

Goree, 653. 

Goshawkea [Goahawks], 668. 

Gosling, T. G., 507, 508, 786, 789. 

Gourds, 640. 

Govemraeut interrogations, in 1679,520. 

Governor Bell, 681. 

Bernard, John, 515. 

Brown, 685. 

Bruere, 456. 

Butler, Nathaniel (see Butler, Got. 

N.), 525, 640. 

on ambergnoe, 517, 551, 557. 
author of history of Beromda, 552. 
on birds, 662, 665, 670, 678, 674. 
on building forts, 448, 449^0, 
on burning cedars, 601. 
on Oahow, 670, 691. 
on deforesting, 598, 598. 
on domestic animals, 719. 
on drunkenness, 550. 
on Egg-birds, 667, 
on famine of 1614-15, 671, 708. 
on fish, 701. 

on fruits introduced, 624,627,680. 
on gropes, 686. 
on hedges of figs, etc , 680. 
on Indian maiden, 514. 
on Olive-trees, 682. 
on Paget Fort, 448. 
on Palmetto, 598. 
on Pimlico, 678. 
on Pine-apple, 628. 
on plague, 518, 514. 
on Poison ivy, 588. 


Governor Butler, Nathaniel, cm poultry, 
720 

on rt\val lease to Carter, 646, 618. 
on searches for treasures, 615. 
on slaves, 561. 

(m trials of Paul Bean, etc., 447« 
875, 876. 

on Tropio-bird, 679. 
on vices of colonists, 618, 568. 
on wild hogs, 712. 
on women sold as wives, 567. 
on wood-rats, 601, 712, 718, 
personal data, 518, 552. 

Coney, 4U2, 685. 

EUiot, 688, 644. 

Forster (or Ffomter), Josias, 568, 
878, 878-884.. 

Gates, 588, 541-544, 611, 890. 
Goddard, John, 616. 

Harrison, John, Proclamation by, 
513. 

Haydon [or Heydon], (1669-1680), 
614, 681,685, 885. 

Laffan, Hobert M., 721, 

Lefroy (see Lefroy, Gov, J. H.], 444, 
Moord, Biohartl, 449-458. 517, 545, 
647, 548, 551, 554. 555, 615, 718, 
character of, 451, 452, 545-549. 
on birds, 668. 
on Egg Birds, 660. 
on tildes, 700. 
on Sea-turtles, 691. 
on timber-trees, 619. 
on wild hogs, 712. 

Report of 1612, 545, 547, 

Murray, 419. 

Pbillpotts, 512. 

Popple, 516. 

Reid, 512, 625, 685, 689, 648, 856, 
857, 895. 

Robe, 512. 

Sayle, 684. 

Seymer, or deymonr, Tflorentius, 
PrcKdamation l>y^ 515. 
Proolamatioin of, 5^, 
TnckerrseeTttckmc, Daniel}, 447, 551. 
Wood, Roger (nee Wood, Roger], 
421,60(9. 
letters of, 561. 
on parrata, 664. 
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Governor Woodhouee^ 447, 608. 
Grain-moths, 779. 

Grain Weevil, 528. 784. 

Grand Jury. 875. 888. 

Grape-fly, 742. 

Grape Pmlt, 686. 

Mangrove, 586. 
vines. 628. 

Flea-beetle. 780. 

Grapes, 525. 582. 623, 636, 687 
Grapsus grapsus. 506, 009. 
Groptodera chalybea, 789, 

Grasses, sea-side, 587. 
Grasshopper, Carolina, 821, 
green, 787, 821, 822. 
spotted- winged, 82 1 . 
Grass-moth, 7? 4, 778. 

Web-worm, 757, 781. 
Gray-mosqnito, 746. 

Gray Snappers. 488, 

Great Blue Heron, 680. 

Slug, 785. 

Sound, 465. 

Turtle Bay, 478. 

Greater Bermuda, 465. 

Green Angel-flsb, 700. 
Green-grasshopper, 787, 821, 
Greenland Right Whale, 684. 

Green Turtles, 441, 448, 692. 
Turtle, food of, 698. 

Turtles, flshery, 448. 

Turtles, raising of, 694. 
Grenadilla, 640. 

Gromwell, 585. 

Groopers [Groupers], 701. 

Grottoes, 485, 470. 

Ground Beetle, 797. 

Bug, 800. 

Dove, 429, 662, 722, 686. 
Groundsel tree, 588. 

Grouper, 486, 702. 

Grubs, 787, 769, 770. 

Gru^gra beetle, 651. 

Gryllus abbreviatus, 822, 828. 
luotuosus, 822. 
negleotus, 622. 

Pennsylvanicus, 822. 

Guaiaoum o£5olnale, 644. 

Guapena, 504, 505. 

Guava, 625, 640. 

Ttutra. Coun, Acad., Vol. XI, 


Guava Berry, 640. 

Guazuma tomeutosa, 644. 

Guilandina bonducella, 575, 580. 
Guinea fowl, 720. 

Pepper, 655. 

Gulf Stream brings seeds, 588. 

Stream water, 416. 

Ouni Arabic tree, 646. 

I Gunpowder captured, 1775, 456, 872. 

I Gurnard Head, 455. 

, Gurnets Head, 451, 458, 454, 455, 456, 
i 45». 

I ori|:(in of oaioR, 454, 465. 

I Gurnets Head Rock, 455, 456, 067, 674, 
I 675, 678. 

I Gypsoohroa bfiesliata, 776. 
impanperata, 776. 
sitellata, 776, 891. 

Hagen, Hermann, on dragon flies, 818. 
Hail and Hailstorms, 495. 

Halesus, see Errata, 896. 

Haliotus, 752. 

Hall, R., trial of, 878. 

I Hallesus, see Halesus, 782. 

; Halobateci Wullerstorffi, m\. 

^ Haltioa cbalybea, 789. 

I ignita, 789. 

J Hamilton, 41H, m, 438, 434, 437, 435. 
' harbor, 418, 480. 

j Hamlet or Hamlet Grouper, 486, 504, 
I 702, 704. 

I Harbors and Sounds, 469. 

! Hard-back, 784, 790, 791, 795. 

Hardie, John, on fruits, 625, 628. 
Harengula macrophthalma, 700. 

Harpe rufa, 504. 

Harrington House, 488. 

Sound, 484, 485, 469, 482. 

Harriott, Tbos,, tnol of, 876. 

Harrison, Governor John, 515. 

Harvey, Dr. Ohristopher, on fevers, 
511, 516, 517. 

Dr. Eldoii, 748. 

Hastings, Gmieral Russell, 629. 
Hat-ooral, 505. 

Hawkes, 668. 

Hawksbills, 448, 698, 694. 

Hayden (or Heydon), Governor, 614, 
685,885. 

69 


F«b., 1903. 



4 . X. V9irG^Th$ Mimmiiifi JUtmOfu 


Bijrwttd, Ibjm J, U., on vbales, 668, 
01 ^ 

fbos. an whaler, 68ft, 68i» 688, 
690. ^ 

ICisB y]<»toda, 448, 690, 738, 739, 
746, 763, 764, 769, 765, 768, 769, 
770, 772, 777, 778, 781, 785, 789, 
708, 800, 801, 806, 818, 615, 816, 
817. 

Hay ward^s whale oil aatabliahmeat, 690. 
Health and Biaeasea, 510, 865. 

Heam Bay, 663, 681. 

Heamea, law to protect, 1621, 681. 
Hadera helix, 659. 

Hedgehog-fish, 701. 

Hedge Plants, 426, 438, 652. 

Hedges, Hibiscus, 4!^, 438. 

of Fig trees and Pomegranates, 488, 
624, 680, 681. 
of Oleander, 420. 
of Tamarisk, 488, 665. 

Heidemann* 0., 789, 798, 799, 800, 801. 
Heilprln, Prof. A., 790, 800, 826. 

Helioella yentricosa, 782. 

HeUconla in Qodet, 870, 871. 

Heliophila unipunota, S^l, 901. 
Heliotropum carassavicum, 584. 

Helix ooncava in Qodet, 868 
horteusis in Qodet, 868. 
nemoralis, 784. 

Sancta-Qeorgienais, 782. 

HelodriUus, 846. 

Hemiptera, 798, 892. 

Hemispherical Beale, 807. 

Hemp and Hempseed, 658, 626. 

Hemsley, W. B., Plants in Voy Ohal- 
lenger, 572, 574, 676, 588, 598. 
Hen-flea, 750. 

Henshaw, Samuel, 789, 756, 794, 821, 
828. 

Hepatioas, number of, 574. 

Hepialus bumuli, Qodet on, 871. 
Herachdes oresphontea==r thoas, 759, 90S. 
Heme [Heron], 665. 

Hemshawes, 662. 

Herons, 662, 680, B8B. 

Heterogramma, 756, sea errata, 890. 
Heteropoda yenatoria, 881, 888. 
Heteropsoous, dispar, 817. 

Heydoti, Qoy., see Haydon. 


naAf X U, 476, 587, 744, m 
on Oianganloala^, 

, on Baaoh 744. 
mhUfcm, 488, 657. 

Bancxoftiainpi, 658. 
aaoulentua, 658. 
gnmdifiorui,658. 
hedge, 422, 488. 
mutabilia, 658. 

Bosa-Sinensis, 658. 
tiliaoeus, 675, 579, 

Hickory Tree, 579. 

Hide-beetle, 792. 

Hills, yalleys, sinks, brackish ponds, 
swamps, 466. 

Hinds, W. E., 811. 

Hipparohia andromaehe, 766. 

Histerids, 796. 

Historical epidemics, 510-517, 665. 

I shipwrecks, 419, 496, 497, 583-545. 
Hogcut channel, 419. 

Hog-fish, Bermuda, 504, 704, 705. 
Hog-fish out, 487, 488, 489. 

Hogfish ledge, 705. 

Hogge^fish, 700. 

Hogs and goats on St. Helena in 1518, 
638. 

Hogs, bewitched, 615. 

destruotiye effects of, 689. 
half’Wild in N. Carolina, effect of, 
589. 

on uninhabited islands, 688. 

.origin of, 556, 710. 
wild, abundance of, 544, 550, 711, 
712. 

Holaoantbua tricolor, 504. 

Holbrook, N. American Herpetology, 
692. 

Holland, W. J., 763, 765. 

Holly, American, 658w 
English, 658. 

Holocentnia Aaceuslonis, 504. 

Honey Bee, 750. 

Honey, atpori of, 518, 531. 
Hoiioy4ootuit 636. 

Honeysuckle (European), 659. 

Hopkins, Jane, trial of, 884. 

Hatthew, 879. 

Hornets, 750. 

Horses, intmduotlon 719. 
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M<im*w94kik tre«| <Ma» 
fiComnihoe ot»b {limuln$), 648« 
How-anti 754. ♦ 

Honittt Oentipdde^ 84B. 

Hofise-jfy) 740. 

Hoim Spldari 881, 885. 

HoaMbuUt of limentond, 422, 454,608. 
of cedar, 600, 608. 
tbatcbed with palmetto, 518, 598. 
HowimJ, L O., 741, 742, 748. 

Howardia elegana, 898. 

HnblMurd, Oapt. John, 524. 

Hughes, Bev. Lewie, 1612-21, quoted, 
454, 455, 491, 406, 510, 546, 549, 
550, 552, 558, 720, 

I^etter from the Summer lalauda, 
1615, 401, 455. 
ou mngiug birds, 668. 
on destruction of cahow, 670, 671 , 
672. 

on domestic animalB, 719. 
on drunkonuesA, 550. 
on egg-birds, 661, 666. 
on famine of 1615, 67 1 
on fertility of soil, 401. 
on ftsbes, 701. 

1615, on poultry, 720. 
on wild hogs, 712 
on wood-rats, 552, 714. 

Human Flea, 740 

skeletons on Charles I., 675. 
Humming Bird, 888. 

Hump Back Whale, 521, 682. 

migratory habits of, 686. 

Hungry Bay, 427, 486. 

Hura crepitans, 640. 

Hurdis, John L., 645. 668, 664, 674, 
681, 690, 716, 720, 721, 724, 725, 
750, 755, 757, 761, 768, 794. 
on bets, 718. 

on Birds of Bermuda, 725. 
oncrowa, 681. 
on Ouraasow, 720. 
on dre-diea, 794. 
on poultry, 720. 
on quail, efctinot, 72l. 
on severe drouth of 1849, 592. 
on whsles, 690. 

Ott wood rats^ 716* 
ffurrto^mes, 442, 406. 


Btpri, <9tohn, 614. 

HyaUna Itndda, 788. 

Rydroeyimio^aoid gat fat ftnnigaiioii, 
684, 808. 

for seale-inseets, 868. 
uses of ^ 808. 

Hydrograpyc OfBce Chart, 487. 
Hymenssa oourbaril, 645. 

Hymeuia faacialia, 777. 

Hymenoptera, 745. 

Hymeuorua obscurua, 797. 

Hypsinotus purnihs, 884. 

Ice, very rare, 498 
Icerya Purohasl, 804, 810. 
Ichneumon-dies, 758, 889. 

desirable to introduce, 811 
Itands of l)e villa, 419. 

Hex aqulfoHum, 658 
casaine, 658. 

Imbncated Snout-beetle, 785. 

Import duty on Bermuda onions. 529. 
duty on Bermuda potatoes, 529. 
duty on Bermuda tomatoes, 580 
Impressment of laborers for Bermuda, 

I 507, 508. 

I Index Kewensis, 648. 

Indian com (see com), 527, 546, 628. 
exported, 518, 528. 
legalised pnoe, 555. 
raised in 1610, 628. 
used as currency, 527. 
weevils, destructive in, 628. 

Indian maiden, marriage of, 514. 

slaves, 560, 561, 665. 

Indians and negroes captured from 
Bpauiards, 665. 

formerly intermarried with negroes, 
566. 

Indians captured in Pequot and King 
Philip's war, 566. 
illegally sold as slaves, 565. 

New Kogland, sold as slaves, 565. 
India-rubber tree, large, 484, 648* 
Indigo Berry, 578. 
plant, 627* 
planted, 525, 624. 

Indigof«ra tinotoria L., 627. 

Infected nursery stoek, 685. 

IsOc-berry, 582. 
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Inspribed braM or copper iableis, 548, 
611, C15. 

Inscription on Spanish Hock, z. 

Insect fatmaof Bermuda, origin of, 740, 
Insects, Bermuda, native, 7^. 
few in Bermuda, 7B8, 789, 870. 
Godet on, 870-872. 
injurious, effects of, 591, 809-808. 
modes of introduction, 787, 788, 
748, 808, 812. 

Insurrections, 561 , 568. 

Intermittent fever, 511. 

Introduced Birds, 720. 

Climbing plants and vines, 658. 
Fruit, and fruit trees, 627, 

Insects, 787, 740-880, 688-892. 
Ornamental shrubs, hedge plants, 
652 

Shade trees and ornamental trees, 
648. 

Snails and sings, 780, 784. 
Introduction of Arachnids, 881. 

Birds, 720-724. 

Domestic animals, 710. 
Earthworms, 845 
Game birds, 721. 

Ichneumon-flies desirable, 811. 
Insects, 785. 

Isopods, 844. 

Land mollusca, snails, and ^ngs, 
727. 

Marine species, 84B. 

Myriapods, 842. 

Nemerteans and planarians, 847, 
848. 

plants by birds, 560. 

Beptiles and Amphibians, 725. 

and mice, 717. 

Spiders, 781. 

Snrinam toad, 726. 
useful plants and injurious weeds, 
622, 625, 626. 

wild or half-wild cats, 718. 
wild hogs ; their extermination, 7|0. 
Wood-rats, 1614-1618, 712. 

Ipomcea aonminata, 660. 
batatas, 660. 
coocinea, 660. 
disseota, 627, 660. 
hedexacea, 659. 


Ipomcea Jamaicensis, 660. 

Learii, 627, 660. 

^ nil, 027, 059. 
pes-oaprte, 476, 585. 
purpurea, 575, 650. 
sagittatu, 660. 
sidiefolia, 659. 
triloba, 660. 
tuberosa, 660. 
villosa, 627, 060. 

Ireland Island, 417, 618, 614, 616. 
buried treasures on, 618-618. 
origin of name of, 618, 614. 
yellow-wood tree on, 611, 614, 646. 
Irish banished, 618. 

Moss, food of sea-turtles, 698. 
Isabella Moth, 768. 

Isohnnra iners, 818. 

Isia Isabella, 901. 

Mands, areas of several, 465 
eztent of, 417. 
formerly all wooded, 421. 
situation of, 416. 

Isophyllia dipeaoea, 505. 

Isopo^, terrestrial, 844. 

Ivy, English, 659. 

Japanese, 658. 

Poison, 658. 

Izodes bovis, 841. 

Izora cocoinea, 655. 

Jaek-fruit, 642. 

Jackson, Oapt. Wm., 565. 

Jail fever, epidemic of, 516, 865. 
Jamaica, emigration to, 569. 

Jamboea vulgaris, 640. 

James, W. T,, Arrow-root mill, 581. 
Jamestown, Va., 588, 544, 878. 

Janipha mi^hoi, 656. 

Japan Lily, bulbs ezpozted, 581. 
dimse of, 426, 581, 640. 
flelds of, 426. 

Japan Medlar, 689. 

Boee, 626. 

Thom, 626. 

Japanese Privet, 579, $10. 

Jardtne, William^ Oontiibutlotis to Omt* 
thology, 725. 

JasmlBs, 441, 659. 

Oxpe, 65A 
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Jaamine, European, 659. 

Bed, 655. 

Tree, 647. 

White, 576, 659. 

Wild, 576, 659. 

TeUow, 659. 

Jaeminnin fruticuns, 659. 
grnoili, 576. 
officinale, 650. 
eambao, 659. 
eimpliofohuin, 441, 659. 

Jaseue davicepe, bOO. 
olitoria, 800. 

Jatropha curcae, 575. 
hastata, 657. 
mttliifida, 657. 
podagrica, 657. 

JenningB, Tucker & Co., whale fisherj', 
593. 

Jigger, 749, 871, 872. 
green, 872. 
white, 872. 

Jones, Francis, astrologer, 619. 

J. Matthew, 474, 479, 586, 658, 717, 
725, 750, 757, 762, 706, 768, 775, 
788, 790, 798, 797, 798, 799. 
on drouth of 1875, 592. 
on sand dunes, 474. 
on whales, 690. 

Nicholas, trial of, 876. 

Jourdau, Silvanus, extracts from narra- 
tive, 1611, 498, 540, 596. 
on Birds, 661 . 
on Oahow, 670. 
on climate, 498. 
on Fish, 699. 
on Palmetto, 596. 
on pearls, 710. 
on Bats, 712. 
on Sea-turtles, 691. 
on shipwreck of Sea Venture, 540. 
on Whales, 68d.r 
on wild Hogs, 711. 

Juaco, 661. 

Juglans nigra, 650. 

Julus Moreleti, 844. 

Jumping Spiders, 839, 840. 

Junipems Bermudiana, its History, 599* 
606. 

|unonia oienia, 762, 782. 


Esplrenteria panioulata, 644. 

Keeling John, deptisition of, 615. 
Kellogg, F. V., 819, 820. 

Kentncky Coffee* tree, 626. 

Kerosene emulsion, preparation of, 808. 

emulsion, uses of, 655, 803. 

Kew Catalogue, 648. 

Kingdsher, 662, 680, 888. 

King's Castle, 450, 452, 454, 455, 458, 
460, 461, 462, 608, 630, 631. 
Kirby, W. F., 751, 755. 

Kitchen middens, 462. 

Kitchen Shoals, 489. 

Knocker, 826. 

Elnowu Characteristics of the Cabow, 
676. 

Kosteletzkya Virginioa, 577. 

Labidura gigantea, 827. 
riparia, 827. 

Laborers, impressed in London, 567. 
Lace-wing Fly, 782. 

Lachuolaimus maximus, 504, 702. 
Lactopbrys triooruis, 504. 

triqueter, 504. 

Lady-birds (see Lady-bugs). 

Lady-bugs, desirable to introduce, 796. 

destroy Boale-inseots, 804, 810. 
Laffan, Gov. Bobert M., introduced 
pheasants, 721. 

Lugerstrosmia Indioa, 654. 

Lagoons, submerged, 482. 

Laguncularia raoemosa, 581. 
I.iamellicom Beetles, 790. 

Lampyrids, 793. 

Lancelet, 484. 

Land-crab, common, 449, 707. 
great, 707. 

Land Hermit'Orab, 464. 

Nemerteaus, 847. 

Planarians, 848. 
fthells, Godst on, 868. 
shells, list of, 727* 

Lane, W. G., Essay on Snails, 78L 
Lantana, 482, 627. 
oamara, 656. 
orooea, 656. 

^ involuoratassL. odorata, 655. 
Lautem-ffies, 801. 

^pt^ygma exigua, 778, 782, 806. 
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LKjihygtaA fnigip«tda, 778, 886, 9S6. 
macn, 778, 788. 


Larder Beetle, 795. 

Lai^rer tern, 666. 

Laeioderma serricome, 798. 
Lafldomycterie nootiTa^vana, 718, 696. i 

Laaiurae oinereua, 718. " I 

Lathrodeotne geometriona, 888, 885. j 

Iianre], 648. 

Martinique, 658. | 

true, 648. ^ 

Laareatinua, 654. 

Laurua nobUia, 648. 

Lavinia Bntterdy, 762. 

Law as to killing of alavee, 568. 

forbidding the building of veaaela 
larger than five tons, 605. 
forbidding cedar to be used aa fuel, 
606. 

forbidding cutting of palmettoea 
for bibby, 597. 

forbidding digging up the roota of | 
Button- wood tree, 681. 
forbidding importation of more 
alavee, 566. 

forbidding mention of former evil 
life, 601. 

forbidding picking of figs on pub- 
lic lands, 681. 

forbidding Quakers and Oatholica 
to remain on the ialanda. 569, 
making ataaling tobacco plants a 
felony, 556. 

regulating fisheriea, 703, 704. 
regulating the prices of labor, 
1628, 555. 

regulating the prices of tobacco 
and com, 565. 

requiring the planting of pome- 
granate and fig trees for fenoea, 
1620, 629, 681. 

restraining turkeys in plantihg 
^me, 787. 

to protect Birds, 662, 667, 678, 680, 
681, 886. 

to repress Scale-insects deeiiable, 
808. ' 
Lavm of England to apply equally to 
negroes and whites, 566. 

Lead Bui&, 654. 


I Leaf-beetles, 788. 

I Leaf-bug, 798, 799, 892. 

Leaf-hopper, 800, 801. 

Leaf-miner of Sweet Potato, 781. 
Leaf-mites, 841, 842, 

Leather-back, or Leather Turtle, 697. 
Leoaninm hemisphierioum, 807. 
hesperidum, 807, 810. 
nigrum, 808. 
olece, 805, 806, 807. 

Lee-chee, 688. 

Lefroy, Gk)V. John L., 444, 459, 498, 495, 
498, 499, 574, 585, 610, 621, 624, 
628, 639, 680, 684, 687, 688, 689, 
640, 646, 649, 661, 874, 876, 878. 
See Governor Lefroy. , 

Banana, varieties of, 628. 
character of, 858, 911. 
composition of soil, 492-494. 
death of, 853. 

disease of peach trees, 689. 

Grapes, new varieties introduced, 
686, 687. 

introduced foreign ptanie, 625. 
introduced ftre-fiies, 798. 

Locust or Tellow-tree, 646. 
klemorlals of Bermuda, 414, 858, 
878. 

meteorologioal table, 499. 
native plants, number of, 574. 
Palmetto, siae of large, 594. 
portrait of, pi. dt. 

Sea^side grape, dse of, 586. 
Yellow-Wood tree, 610, 646. 
Legends of Buried Treeaures, 610^19. 
Lemons, 518, 525, 526, 527, 582, 6&4. 
Lemon tree, 441, 681, 684,602, 804, 808. 

Water, 640. 

Lej^dopters, 756-782. 

Lepthdnie hcematogasM, 818, 816. 
Leptpirichns gtanuhititi, 844, 845. , 
Lepytns, 785, 

Leatis ungniculata, 61$. 

Letter of Admiral Someia, 873. 

Geii. George Washington, 456. 
Lettuce, 582, 628. 

Leucinna glaitoa, 654. ' . 

Lefioania anttoa, 772^ 78^. 

itnipuneta, 778, $91. 
iMCoiia ofaniolairis. 868. 
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Levies of men to labor on forts, 461. 
Liberty to transport cedar trees, 606. 
Licenses, for whale flshery, 6S2. 
Lichens, number of, 574. 

Ufe Plant. 432. 627. 

LiKhtbourne, Mr., 478. 

Lighthouses, 418, 465. 

Lightning-bugs, 708. 

Ligia Baudiniana, 846. 

ooeanica, 845. 

Lignum*vitfe, 644. 

Ligustmtn ovalifolinm, 811. 
vulgare, 655. 

Ligyms gibbosus, 790, 795. 
juvencus, 790. 
rogice 2 >s, 791. 
tumiilosus, 791. 

Lily, Easter, 426, 531. 

Japan, 426, ^0, 860. 
wild, 574. 

limax cinereus, 868. 

flavus, 734. 

Lime tree, 625, 686. 
limenltis arohippus, 764. 

XJmestone exported, 618. 

Limnma aurioulaiia, 868. 

Llmneria, sp., 889. 

Umosina, 749. 

Llmulus polyphemns, 848. 

Linum usitatissimum, 627. 

Uon Rook, 437. 

Liquor from cedar berries, 600. 
from figs. 681. 

from palmetto (see beeby), 424, 598. 
lilriodendron tuUpifera, 048. 

Litobi, 688. 

Lithobias lapldicola, 843. 
Lithosparmum disiiohum, 585. 

Little Sulphur Bntterfiy, 757. 

migrations of, 767, 758. 

Littorina, 621. 

livona pica, 468, 444, 708, 849. 

Uusif Bermuda, 461, 697, 698. 
Blne^taUed, 725. 
food of, 889. 

Llanstwyth, 417, 897. 

Loblolly tree, 644. 

Lobster, Bermudian, 701, 705. 
Localised Blauta, 674. 

Loeqet tree, 646. 


Locust tree, Hbxi'opean, 045. 

West Indian, 645. 

Loggerhead Key, 697. 
sponge, 096. 

Turtle, food of, 696. 

Turtle, great siee of, 695, 096. 
Loligo Pealei, 909, 

London, plague in, 612. 

Long Bar, 485. 

Bird Island, 442, 505. 

Point, 613. 

Scale-iusect, 810. 

Long-horned Beetles, 790. 

Wood-borers, 790. 

Long-legged Spider, 834. 

Long-tail, 888. 

Longevity in Bermuda, 510. 
I^ionieera caprifohum, 659. 

Japouioa, 659. 
sempervirens, 659. 

T^uat, 639. 

Loxosoeles rufesoens, 881. 

Lttcilla ctesar, 740. 
latifrons, 740. 
sericata, 740 
Ludwigia repeus, 578. 

Lumber, 517, 600-610. 

cedar, exported, 518, 602. 
exi>ortation prohibited, 602-605. 
prices for sawing, 555. 

Lnpa forceps, in Godet, 868. 

Lycinm vulgare, 660. 

Lycodontis fnnebris, 504. 
Lycomori>ha pholus, 769, 
Lyoopersioum esoulentum. 041. 
Lycosa atlantica, 833, 830. 
fusoa, 883 

Lygus lineolaris, 799, 
pratensis, 799. 

Mackerels, 701. 

Maelura auxantiaoa, 642. 

xanthoxylon, 642. 

Maovosila Carolina, 768. 

oingulata, 766. 

Madder, planted, 526, 625. 

Madeira Tine, 661. 

Cockroaeb, 826. 

Magfudne Island, 612. 
llagsaines of com, public, 602. 
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Magnolia grandiflora, 643< 
Larg<>»flowered) 648. 

Mahoe, 675, 579, 588. 

Sea-Bide, 648. 

Mahogany, 484, 644. 

Main aqninado, in Oodat* 868. 
Maiden-bair Fem, 48J3, 5^8, 574. 

Main Island, 424. 

Maize, see Indian com, 527. 

Malana, absent, 511. 

MfUarial Mosqnito, absent, 611, 745. 
Mallards, 665. 

Mallophoga, 819. 

Malphigia setosa, 644. 

Mammals, Godet on, 860. 
introduced, 710-720. 
native. 682, 717, 718. 

Mammea Americana, 638. 

Mammee, 688. 

Mandarin Orange, 684. 

Mange-mites, 841 , 842. 

Mangifera Indioa, 688. 

Mango, 688. 

Mangrove, 489, 579, 581, 621, 896. . 
Bay, 470, 621. 

Black, 678, 579, 585, 622. 

Grape, 585. 

Olive, 585, 622. 
svrampe, 470, 621. 

White, 581. 

Zaragoza, 681. 

Manihot utiliBsima, 656. 

Manufacture of arrow-root, 581. 

of salt at Turk’s Island, 520. 
Mantis, 828. 

Mantispida, 789. 

Maps of Bermuda, 455, 479, 480, 685. 
Margaronia hyalinata, 776. 
jaimsalis, 782. 
nitidaUs, 776. 

Margay, 658. 

Marigold, Sea, 582. 

Marine Hospital, 420. 

species, introduction of, 848. 
MarUtt, C. h.; 808, 804, 892. 

Marsh Fem, 467. 

Flea-bane, 577, 
plants, 676, 577. 

Martha, the ship, 546. 

Martinesia corallina, 651. 


Martyr, Peter, 588. 

Mason Wasps, 752. 

Ma^andra cerebrum, 484. 
labyrinthiformis, 484. 

Matrimony Vine, 660. 

Maurandia Barclayana, 660. 
erubesoens, 660. 
semperflorens, 660. 

May, Henry, 484, 584, 589, 611. 

description of wreck, 1598, 584, 585. 
escape on cedar vessel, 600. 
on wild hogs, 689, 710, 

May-bugs, 790. 

Maywing, see Merrywig, 787. 

McCallan, C W., 748. 

Meal-beetle, 787. 

Meal Moths, 779. 
worm, 789. 

Mealy-bug, 802, 806,^19. 

Meoistocephalus Goildingii, 848.^ 

Medlar Japan, 089. 

Megaptera boopssibellioosa, 682. 
longimana, 682. 
nodosass Americana, 682. 

Megninia mqulnoctialis, 841. 

Melampns, 728. 

Melia azedaraoh, 644. 

Melochia odorata, 577, 644. 

Melon-moth ; melon* worm, 776. 

Melons, 682, 628, 640. 

Melontba, 784. 

Memorial tablet, 449, 011. 

tablet erected, 1610, recording 
wreck of the Sea Venture, and 
escape of crew, 648. 
tablet set up, 542. 

Mendel, L. B., 680, 896. 

Menemerus diversus, 840. 

Menlppe meroenaria, 849, 868. 

Merriam, G. dt C, Co., 897. 

Merrywig or Morrywing, 787. 

Mesothemis Icmglpennis, 816. 

Meteorological Tables, 499, 502, 508, 
809. 

Meteorology of Hamilton, 1001,506,808. 

Metoponorthus pruiiume, 845, 
sezfaaciatus, 848. 

Mealcau Ageraium, 626, 

Middleton, John, trial for witoboraft, 
880. 
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Middleton, 0. T., Eeeay on Snaile, 781, 

Migratory birds, introduction of plants 
by, 580,* 687, 

Milk-weed Butterfly, 768. 

Mill for arrow-rout, 531 

ancient in Pembroke Parish, 527. 

Millipeds, H4H, 844. 

Milla Breaker, 484. 

channel through reef, 487. 

Mimeaa, 752 

Mimosa, yellow, 646. 

Mimus Carulinenaia, 722. 
orpheus, 722. 
polyglottoa, 722. 

Mite of birds, 841, 842. 
of lily-bulba, 840, 
of Tropic Bird, 841. 

Mnemcaynoii in figure of a Crome eet 
up, 1610, 642. 

Mocking Bird, 420, 722, 888, 

Modes of Introduction of insects, 787, 
748, 798, 802, 80, S. 
of plants, 587, 588. 

Modiola tulipa, 710. 

Moisture of climate, 495. 

Molossus rufus, 868. 

Molucca beans, 580. 

Monarch Butterfly, 768. 

Monocrepidius lividus, 795. 

Moore, Alice, trial of, 882, 

Moore, Henry, 606. 

Moore, J. Percy, 845. 

Moore, Ciov. Bichard, 545, 551, 552, 554, 
565, 598, 615, 656, 632, 672, See 
Gov. Moore, 
on bibby, 596. 

Egg-birds, 661,663, 666. 
first report of, 1612, 547, 661. 
forts built by, 647^54. 
on Palmetto, 696. 
on Peppers, 656, 
on timber trees, 609, 619. 
on wild hogs, 712. 
on wild olives, 632. 

Moore, Thomas, 416, 440, 448, 699. 
calabash tree, 446, 648. 
desoriptionsof scenery, 440,446,699. 
personal reminiscences of, 4^. 
poems of Bermuda quoted, 416, 416, 
426, 440, 441, 444, 446, 446. 


Moore, Thomas, residence of, 489, 446, 
Moor-hen, 663. 

Moray, green, 504. 

Morgan Island, 465. 

Morgan, John, trial of, 877. 

Morinda royoc, 575. 

Moringa pterygospenna, 648. 

Mormulm lugens, 799. 

Morning Glory, 627, 659, 660. 
Arrow>lca\ ed. 660, 

Blue-tiowerod, 659. 

Purple, 575, 659. 

Sphinx, 766. 

Yellow-flowered, 660. 

Morraies (Morays), 701 
Morus alba=:multicau]lB, 641. 

rubra, 641. 

Moseley, H. N., 847. 

Mosquito, gray, 746. 

Malarial, absent, 511, 745. 

Tiger. 747 

Yellow-fever, 747, 866, 898. 
Mosquitoes, 511, 745, 865, 893. 

carry infe<ttiouB diseases, 746, 747, 
805 

extermination of, 511, 747, 866. 
larvf© of, 745 

transmit yellow-fever germs, 747, 
805. 

transmit fllariasis, 740. 

Mosses, 574. 

Moth, Angoumois, 779. 

Bee, 779. 

Bella, 769. 

Clothes, 780, 781. 

Cuoumlier, 776. 

Cut- worm, 769. 

Fig, 778, 779. 

Fire* worm, 777. 

Flour, 779. 

Oeometrid, 775, 890. > 

Grain, 778, 779, 

Grass, 778. 

Hawk, 767. 

Isabella, 768. 

Leaf-mining, 781. 

Meal, 779. 

Melon, 776. 

Mourning, 769. 

Owlet, 774. 
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Moth, Pink-nDderwiiiig, 768. 

Pliaine, 891. 

Pyralid, 778. 

Raisin, 779. 

Tapestry, 780, 781. 

Wax, 779. 

Webbing, 780. 

Wolf, 778. 

Moths, 756. 

Mount Langton. 438, 640, 651. 
MoumingHoloak butterfly, 701. 

Mourning Moth, 769. 

Mowbray, I^uis, 789, 754, 761, 768, 778, 
781, 783, 791, 793, 797, 798, 799, 
800, 801, 837, 880, 866, 889, 890, 
891, 864. 

Mud-daubers, wasps, 753. 

Mud-wasp, Yellow-footed, 753. 

Mugil Braziliensls, 699, 701. 

Mulberry, 638. 

American Bed, 538, 641. 

Black, 635, 643. 

Sea, 581. 

White, 635, 641. 

Wild, 622, 635. 

Mullets, 700. 

Murray anchorage, 465, 461, 483, 488, 
488. 

Governor, 419. 

Murraya exotica, 658. 

Mus amphibiuB, in Godet, 869. 
decnmanus, 717. 
gregarius, in Godet, 669. 
musoulus, 717. 
ratttts, 717. 

. teotorum, 713, 869. 

Musa paradisiaoa, 637. 

sapientuni, 637. 

Musoa basilaris, 740. 
domestioa, 740. 

Museum of Natural History, incorpor- 
ated, 895. 

Musk Butterfly, 763. 

Melons, 640. 

Sphinx, 766. 
tobacco, 768. 

Mussa dipsaoea, 505. 

Mussels, 710. 

Uya arenaria, in Godet, 868 
tmnoata, in Godet, 868 


Myoteroperca bonaoi, 604, 506, 699, 701. 
falcata. 704. 
tigHs, 704. 

Mygale, 880 

Myginda rhaooma, 578, 577. 

Myriapods, 842. 

introduction of, 830. 

Myrica oerifera, 588* 

Myrmeleon, 788. 

Myrmicidn, 754. 

Myroxylon peruiferuxn, 646. 

Myrtle, Lime, 658. 

Prickly, 656. 

Mytilaspis citrioola, 808, 809, 810. 
Floridensis, 898. 

Gloven, 810. 

i 

I Nabis, 800. 

Napoleon’s Hume, 654 
Naseberry. 641 

Native insects mentioned by early 
writers, 785 

Native plants, 573, 587«^, 633. 
endemic, 578. 
localised, 574. 
marsh species, 576. 
number of, 578, 574. 
origin of, 571, 580, 687. 
seaside species, 578. 
trees and iflirubs, 575. 
trees and sbrube partially destroyed, 
619. 

Wild Olive, 630, 

Natural arches, 487, 473, 478. 
bridge, on Cooper’s I., 472. 
flsh ponds, 486, 441, 468. 

Navy yard, 430. 

Kea, Moore’s od^ to, 444. 

personal history of, 444. 

Neale, Thomas, and buried treasaTes,610« 
Necrobia nt%es, 798. 

Nectarines, 689. 

Nsoto|diora citrifolii, 803, 

Negro Mave, burned and hanged lor 
oonspimcy, 564. 

Negroes, 560, 666, 

apprenticed to learn trades, 663, 
banished, 564. 

banished if married to white per- 
son, 1668. 568. 
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N«gro6» became elavee if they remained 
over 34 honm, 1674, 561. 
'bnrdenBome to clothe and feed. 
1682, 562. 

ooxuq[»iraoy of, in 1761-3, 561, 562, 

m 

free, baniahed, 1656, 561. 
free, to apprentice thetonelyea, 566. 
killing of, notacapital/rrime, 1780, 
563. 

made executioneni, 562. 
marriages legal, 564. 
more not desired, 562. 
not allowed baptism, 1686, 565 
slaves to be taken to chnroh by 
owners, 1656, 564. 
sold to Americans, 662. 
stigmatised in ye face with an hott 
iron, 664. 

their noses slit, 564. 
valuation of those executed for con- 
spiracy, 1768, 866. 

West Indian captured, 561. 

Nelson, Lieutenant B. J., 477, 693 
on changes at Crow Lane, 479. 
on changes at Shelly Bay, 478. 
on sand dunes, 477, 478. 
on subfossil sea-turtles, 698. 
Nemerteans, land, 847. 

Neomaaius aya, 505. 

NepheHam litohi, 688. 

Nephila clavipes, 829, 882 
Nephrodium amplum, 575. 
Bermudiannm, 574, 575. 
thelypteris, 578. 

Nerium oleander, 655. 

Nettle Butterfly, 761. 

Nettle4ree, 575, 588. 

New England, provisions sent to, 518, 
Newfoundland Banks, early flsbery at, 
584, 544. 

Newgate Mson, 618^ 601. 

New Frovidenoe, emigration to, 569. 
Newton on eabow, 674. 

Neaara viridula, 798. 

Nicker Tfee, 575, 580. 

Nigger-flsh, 909. 

Noddy Tern. 667. 

Nomopbila noctnella, 778, 788, 
Honesnob lidand, 449. 


North Carolina, half-wild hogs in, 589. 

North Hock, Channels at, 487, 

North Bocks, 478, 488, 484, 584. 

Norwood, Bichard, early surveyor, 456, 
468, 477, 490, 524, 685, 587, 877. 
maps by, 455, 585, 012, 618, 680^ 
olive oil, made by, 524, 688. 

Notes on Colors of Spiders, 888. 

Nova Scotia, 580. 

Novins bellus, 808. 

Koebelei, 898. 

Noyau Vine, 660. 

Nullipores, 486. 

Nurse shark, 528. 

Nymphalis in Qodet, 870. 

Oak, English, 626. 

Oaks, American, 626, 

Ocean-bug, 801. 

Octopus or Devil-flsh, 505, 720, 909. 
kills ducks and geese, 720. 
rngosuB, 505. 

Ocnlina, 505. 
diffusa, 848. 

Ooyurus, 702, 

Odes to Nea, 444. 

Odonata, 812. 

Odontomachus insulans, 756 

Odontomyia, 749. 

(Edipoda Carolina, 821. 

Ogilvy, Dr., on Tamarisk hedge, 866. 
on White Ant, 894. 
on Yellow fever, 865. 

Oil, castor, made in 1684, 528, 524. 
olive, made in 1660, 524, 688. 
sharks, 528. p 

whale, amount exported, 522, 684, 
685. 

Okra, 653 

Old Church Rooks, 428. 

Old-Wives, 701 

Oldwife, Blue, 484. 

Olea Enropoea, 682, 

Oleander, 426, 627, 655. 

OUbrls, 797. 

OUgoohietai 845. 

Olive, 441, 524, 682, 688. 

Mangrove^ 5$5, 622. 
oil made by Blehard Norwood, in 
1660, 624, 688. 
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Olive, ordered pliinted in 1699, 684. 
j^ale-inseot, 806, 807 
tree, large, on Somemet I., 684. 
treee, at Walaingham, 441. 
wild, native, 375, 690. 

Ohve-wood Bark, 575, 620, 

Dior Coinmbianna, 668. 

Onohidinm, 798. 

Onion, dieeaaea in Bermuda, 580, 819, 
859 

Ply, 742 
Maggot, 742 
seed, imported, 529. 

Thrlpe, 580, 819. 

Weevil, 785. 

Onions, 495, 698. 

amount exported, 598, 599, 580. 
amount produced per acre, 599. 
cultivation of, 599 
duty on, 599. 

Oreodoxa regia, 651. 

OOnopa Bermudendfi, 888. 

OpatrinuB antbraclnus, 787. 

Opeas octonoidea, 789. 

Swiftianum, 789 
Opbion macruruA, 754 
Opuntla, 489, 461, 578, 578. 
ficuB-lndioa, 581 
pe»-oorvi, 581. 
tuna, 581 
vulgam, 581. 

Orange, 495, 518, 595, 596, 810. 

Aphis, 809 
bitter, 686. 

Obionaepis, 809, 810. 

Dog, 759. 
dwarf, 658 
Fly, 748, 744 
Mandarin, 684. 

Mealy-bug, 806. 

Rust-mite, 841. 

Scales orBark-lioe, 597, 804, 806, 
807, 808, 809, 810, 8U, 898. 
Spider, 884. 
tree, 441, 698, 681. 
tree, decrease of, 596, 810. 
tree, early introduction, 526. 
Orangee, amount raised, j$26, 527, 
exported formerly, 526. 

Orbicella, 484. 


I Orbloella annularis, 485. 

! cavernosa, 485. 

Orchelimmn vulgare, 822. 

Orchestia agilis, 889. 

Orcus Anstralasice, 805. 
chnlybeus, 805. 

Ordeal by water for witchcraft, 614, 879. 
Orders and Constitutions, 454, 517, 568, 
602. 

Ordnance, 458. 

Island, 549. 

Oreodoxa oleraoea, 651. 

Oriental Cockroach, 828, 895. 

Smilax, 661. 

Origin of the native flora, 571, 580, 587 
Ormenis pruiuosa, 801. 

Orphula, 899 

maculipennis, 891. 

Orthesia imugnis, 806, 899. 
Orthooladius, 749. 

Orthops, 799. 

Orthoptera, 891. 

Osage Orange, 642. 

Osmunda, 467 
Osprayes, 665. 

Osprey, The (periodical), Bermuda birds 
In, 729. 

Otaheite Oooseberry, 649. 

Walnut, 649. 

Ouatilibi, 909. 

Outerbridge, Dr. T. A.,.485. 

Outer Island, butteriUes roosting on, 
-764. 

Earwigs on, 897, 698. 
plants injured by salt foam, 579, 
Overpopulation in early years, 669. 
Oviedo, narrative nf, 

Owles, 668. 

Oyster, American, 849. 

pearl, 709, 708. 

Oxen-bird, Q68. 

Oxeye, sea, 589, 

Oayopee saUious, 899. 

Pnohydiplax longipennls, 818, 616. 
PiecBoptera pminosa, 801, 

Page, Elisabeth, trial of, 884. 

Paget, parish, 196, 466. 

Fagftt^s Fort, 448. 

Island, 447, 465. 
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Painted Lady, butterfly, 760. 

Painter’s (or Paynter’e) Hill, 488. 
Palieado (or paliaade), 450. 

Palm, Barbadoee Cabbage, 484, 651. 
Oateohti, 65$$. 

Coooa-nut, 432, 434, 651. 

Date, 434, 441, 043, 653. 

Grigri, 651. 

Gni«gni, 651. 

Japanetw, 653. 

Mountain, 651. 

Hoyal, 434, 651, 865. 

Sago, 650. ‘ 

Scale-iuaect on, 868. 

Palmetto, 431, 433, 428, 571, 598. 
baaketa made from, 595. 
berries edible, 506. 
blbby from, 433, 595, 596, 597. 
bate and fane made from, 531, 595. 
head need ae food, 554, 595, 596. 
hedges or feuoes of, 608, 681. 
laws against cntting, 431, 597, 598. 
leaves used for thatching, 595, 597, 
598. 

else of large ones, 594. 

Pamera bilobata, 800. 

Pangfeus bilineatns, 800, 801. 

Panchlora Madorie, 787, 836. 

Surinamensis, 825. 

Pandanus ordoratissimns, 652. 
utilis, 652. 

Veltfhi, 652. 

PanestriniB, 827. 

Paniotun, Ooooids of, 893. 

Pttnnlims argna, 702, 705, 708. 

Papain, 435, 680. 

Papanes (Pawpaws), 634. 

PapUio orespbontescstboas, 759, 908. 
polyxenes, 760. 
troiluBl, 760. 

Faritium titiaoenm, 579. 

Parlatoria Petgandil, 811, 

Parrata, or parrots, Gov. Wood on, 664. 
Parrot-flsh, 484, 468, 504. 

Parsley, 503* 

Parsnips, 628. 

Partial extermination of whales, 683, 
extermination of birds, sea-tnrtles, 
ett., 661, 683, 71Q. 

P^dge, 731, 868. 


Paspaltim distichnm, 578. 

Passer domestlcus, 732. 
montanns, 728. 

Passiflora cihata, 575, 640. 
laurifolia, 640. 
melifulia, 640. 
quadrangularis, 640. 
snbero8a=P. minima, 659. 

Passion-flower, cultivated, 640. 

Wild, 575, 640. 

Patella pellncida, 868. 

Pavement-ant, 754. 

Pavouia spinifex, 577. 

Pawpaw, 425, 624, 629. 

digestive properties, 680. 

Paynier’s (or Painter’s) Vale, 488, 648. 

Pea, Blue, 659. 
common, 628. 

No-eye, 658. 

Weevil, 785, 788. 

Peach Borer, 659. 

tree, disease of, 689, 808. 

Peaches, 527, 688. 
decline of, 688. 

Poach-fly, 688, 639, 748. 

Peach-maggot, 748. 

Peach-pest, 748. 

Peacock Butterfly, 782, 768. 

Pear, avocado, 425, 804. 
tree, 689, 808. 

Pearl Oyster, 708, 709. 

Pearly-eye Butterfly, 766. 

Peat bogs, 467. 

large cedars in, 607. 

Peoten conuentricus, in Qodet, 868. 
siozao, 709. 

Pedilanthus tithymaloides, 657. 

Pedipes, 728. 
tddens, 729. 

Feiresoia aouleata, 640. 
pereskia, 640. 

Pelopwus oementariua, 752. 
oQDruleus, 758. 
lasciatus, 758. 
flftvipes, 752. 
lunatns, 753. 

PemblyCQ (see Pimlico), 677. 

Pembroke Church, 598, 607. 

Fort, 454, 547, 618. 

Marsh, 467. 
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Pembroke PaiUh reootdi, 607. 

Penfield, 8. L., 464. 

Penluton, Axml«, Emy on Snails, 7S1. 
W, 8 , 488. 

Penlstou’s Oavs, 488, 471. 

Island, 461, 465 
Pond, 467. 

Pentatomids, 798, 891. 

Peperoxnia amplexioanlis, 576. 
magnolieefolia, 576, 577. 
obtnsifoUa, 576. 

Pspper-btudi, 488, 655. 

Oninea, 655. 

Bad, 655. 

Spanish, 68$, 655. 

Pepper Sphinx, 767. 

Peppers, Gov. Moore on, 655. 

Pergande, Th., 889. 

Periohaeta Bermndensis, 847. 

Dyerl, 847. 

Peridroxna inolvis, 769, 771. 

Perigea snbanrea, 782. 

Periplaneta Americana, 787, 828, 824, 
871. 

AnstralaaUs, 825, 871* 

Periwinkle, red, 627. 

Perjury, trial for, 1618, 878. 

Pema, 621. 

Pemigia latipes, 774. 

Persea gratissima, 687* 

Persimmon, American, 641. 

Japanese, 641. 

Pestilence (see Epidemics), 515, 

Phaeton mtherens, 869. 

Pbalaena endanla, 890. 

Phalangidje, 880. 

Phalena testaoea, 787. 

Pheasant, 721 
Pheidole pnsilla, 755, 889. 

Phereiima Benhudensis, 847. 
Bodericensis, 647. 

Sichmardee, $47. 

Philereme albosignata, 776. 

Fhiloscia Bermudensis, 845. 
Philosophical Transaotions, 490, 510^ 
688, 684, 627, 

Fhlegothontins eingnlatus, 766, 871. 

convolvnll, var. elngalatns, 766, 
Phoenix daetylifera, 642, 652. 

Pholcps tlpnloides, 681, 885. 


Fhora, sp. 749. 

Phorbia oeparum, 742. 

Photinla Japunioa, 689. 

Photlnos pyralis, 798, 794. 

Photnris Pennsytvanlons, 798, 794. 
Phyllanthus distlohns, 649* 
nobilis, 649. 

Phyllodromia, 827. 

Physa fontiualis, 868. 

Physalia, eaten by turtles, 695. 

Phy sails Per nvianas=P edolia, 641. 
Fhyseter macrocephalns, 689. 

Physic Nut, 575. 

Physiography, including Meteorology, 
etc , 464. 

Phsrsopoda, 812. 

Phytoptus oleivoruB, 841* 

Piokle^worm, 770. 

Pieris brasdcce, 870, 871. 

rap», 769, 871. 

Pigeon Berry, 666 
Cave, 720. 

Bomeatic, 720. 

Hawk, 665. 

Pea, 658. 

Pilchards, 700, JOl. 

Pilot^dsbes, 468, 701. 

Pilots, 489. 

Pimenta acris, 640. 

ndgaris, 640. 

Pimento, 640. 

PimUoo or Pimiicoe, 456, 674, 677, 678. 
deioription of, 679. 
in Bahamas, 670. 

Pine Apple, 492, 526, 526, 624, 628. 
Got* Butler on, 628. 

John Hardy on, 628. 

Gov. Wood on, 628* 

Soale-inseots on, 892, 898. 
Pink-undenring Koth« 769^ 

Pinnaoea, built by Somers and Gatea, 
542, 548, 544. 

Pixmaole Rooks, 909. 

Pintado introduaed, 720. 

Piophlta daaei, 748* 

Pirates, 588. 

Pitch Bne, 579, 589. 

Pittosporum oorlaceutfi, 648* 
undulatum, 648. 

Plague, bubonic, 612^615* 
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Pl^ine^ early epidemioe of, 518, 514, 615. 
of Wood^rate, 1614--161S, 590, 712. 

Flagttiia depreeaa, 606. 

Flanariaos, land, 848. 

Kautaine, 624, 627. 

Plantation holes, 468, 

Plant-lice, 802. 

Plante bronght from Bahamas, 1616-25, 
624, 027, 628, 629. 

Platophrys Innatns, 504. 

Platynus, 797 

Platyptilia pnsillidactyla, 891. 

Pleootrema, 727. 

Plexippns Paykulli, 881, 889. 

Pliocene Bermuda, 465. 

Plodla interpnnotellH, 779, 780. 

Plot, In 1678, 564. 

Plough, the ship, 545, 547, 596. 

Ploughs, introduction of, 492, 557, 895. 

Plover, 665. 

Pluchea camphorata, 577. 
odorata, 577. 
purpurascens, 577. 

Plum tree, 689. 

Plume-moth, 891. 

Plumeria rubra, 647. 

Plumsted, Wm., 512. * 

Plusia dyaxis, 889. 
frateUa, 775 
ou, 775, 782, 911. 
rogation is, 8^9, 891. 

Pocahontas and companions, fate of, 
514. 

Pcacillosouites Bermudensis, 675, 728, 
oiroumBrmatus, 728. 

Kelsoni, 728. 

Beinlanus, 728. 
conatus, fossil, var., 728. 

Poinciaaia regia, 6^. 

Poison Ivy, 579, 588, 658. 
remedies for, 658. 
seeds eaten by catbird, 589. 

Poisonous secretion of AgctA tOad, 727. 

Poison Tine, 658. 

Polistes Canadensis, 750. 
pallipes, 750, 752. 
perplexus, 750, 751, 752,*^ 

Polygyra appressa, 782. 

ndorodonta, 729. 

Polypodinm elasttoum, 676. 


Polypodinm peotinatun, 575. 
Pomaoe-dy, 742. 

Pomegranate, 488, 604, 629, 680, 681, 
808. 

hedges of, 488, 624, 680, 681. 
Pomelo, Scale-insects of, 898. 

Pompilins Philadelphicus, 752. 
Pompions (pumpkins), 546. 

Pontodrilns arenas, 846, 847.^ 
BermndensiB, 847. 

Popple, Oovemor, 516. 

Population at different periods, 568. 
Population in 1679, 521 . 

Porcellio IfBvis, 844. 

parvicomis, 844. 

PoToupine-fish, 504. 

Forgnise, 702. 

PoTgy. 702, 704. 

Porites, 484, 485. 
astreoides, 505. 
olavaria, 505. 

Pork, exportation of, 521. 

Port Royal Parish records, 510. 

Porter, Wm. B., 414. 

Portulacca oleracea, food of sea-turtles, 
694. 

Potato-beetles, 788. 

Potatoes, 425, 528. 
duty on, 529. 
exportation of, 528, 530. 
first cultivated in 1618, 628. 

I sent to Massachusetts, 1 086, 528. 
sent to Virginia, 1620, 528, 628. 
sweet, 425. 
varieties of, 528. 

Poultry, introduction of, 720. 

Powder magaslne robbed, in 1775, 456, 
872. 

Powee, 720. 

Prentiss, D. Webster, Notes on birds 
of Bermuda, 725, 

Price, regulated by law, of labor, 555. 
of salt, 520, 

of sawing cedar timber, 602. 
of tobacco, food, etc,, 520. 

Prickly Pear, 482, 572, 578, 581, 

Pride of China, 644. 

Pride-of-Xndia, 424, 644. 

Principal introduced fruits and fruit 
trees, 627, 
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I^ncipal introduced shade trees and 
ornamental Hhmbe, 648. 
ahrube introduced or oulUTated, 
652. 

Pristonychus complanatus, 797. 

Prlvaleers in Bermuda^ 520 

Privet, Japanese or Calii^emia, 626, 655, 
811. 

Proclamation against catting or export* 
ing cedar and yellow wood tim- 
ber, 608. 

by Gov. Bell, In 1627, concerning 
stealing of fmit, 681. 
by Gov Heydon, 1669, ordering 
planting of fig trees, etc., 681. 
by Qov. J. Harrison, 1628, as to 
pestilence, 515. 

by Qov Win Sayle, desimetion of 
cedars, 608. 

by Qov. F. Beymer, In regard to 
pestilence, 16M, 515. 
by Gov. Roger Wood, 1680, 1682, 
497, 600. 

Prodenia commelinee, 774. 
eridania, 890, 891. 

Productions and Exports, principal, 
historically treated, 517. 
Ambergris, lumber, fish, etc., 517. 
Tobacco, salt, 518. 

Whale fishery, sharks oil, 521. 

Silk, castor oil, olive oil, etc., 528. 
Sugar, cassava or tapioca, wheat, 
etc., 524. 

Bananas, pineapples, oranges, lem- 
ons, etc., 525. 

Com or maise, 527. 

Potatoes, onions, tomatoes, 528. 
Arrow-root, 581, 

Easter lilies, etc., 581. 

Productions, principal. See Principal 
productions, 517, 

Profile, human, on cliff at Castle 1 , 455. 

Prominent climbing plants or vines, 658. 

Propagation of yellow fever by nios- 
qultoes, 747, 865. 

Prospect Hill, 428. 

Protoparoe Carolina, 768. 
oingulata, 766. 

Pruesic-aetd gas, fumigation witk, 684, 

808 . 


Psammodius, 792. 

Pseudatolls, 414. 

Pseudoneuroptera, 812. 

Pseudoscarus guacamaia, 504. 

Psidmm Cattleianum, 640. 
guaiva, 640. 
pomifemm, 640. 

PsUopns chrysopiusinus, 749. 

chrysoprasus, 749. 

Psilotum triquetrum, 575, 587. 
Psoquilla, 817. 

Psyebotria undata, 575 
Pterls iiquilina, 467. 

beterophylla, 575. 

Pterophond, 891. 

Ptinids, 792. 

PtinuB brunneus, 792. 
fur, 792. 

Public Garden, 780, 886. 

Library, 895. 

Museum, 895. 
magazines of com, 002. 

PuffiuuH Auduboni, 674. 

Pulex oanis, 749. 
irrltans, 749. 
penetrans, 749, 871, 872. 
Fulmonata, 7^. 

Pulpit Rock, 478. 

Pulvinana innnmerabilis, 810. 
Pumpkins, 546, 028, 640, 

Punica granatum, 629, 

Punishments of crime, 874. 

-by banishment, 560, 568, 564, 570 
by burning and hanging, 564, 614, 
885. 

driving stake through body when 
buried, lor suicides, 550. 
ducking, 481. 

enslavement to Company, 447, 561, 
568, 876. 

fine for killing a liluve of another, 
568. 

hanging, 447, 556, 562, 875-*885. 
head impaled on atake, for burg- 
lary, 1664, 568. 
placi^ in a cage, 550, 
putting in Stocks, 555. 
riding cannon when fired, 550, 
serving as executianer, 562, 568, 
slitting nose or ears, 564, 87A. 
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jPuni«bmeutft« standing at ohturoh door 
with bundle of tobaooo tied to 
neck, for stoaling tobacco, 1697, 
656. 

stigmatisiiig ** lu ye face (brand- 
ing) with a hot iron, 564. 
whipping, 660, 656, 563, 664, 877. 
Pupa chrysalis, 868 

(Bifldaria) Jamaicensls, 739. 
pellucida, 739. 

(Biddatia) mplcola, 780. 

(Biddana) servilie, 739. 

Popoides marginata, 739. 

I^urple Bcale^insect, 808, 809. 

Purpura lapillus, 868. 

Purslane or pusley, food of sea-tnrtles, 
448. 694. 

Pynes (Pine-apples), 634. 

P^alls farlnalis, 779. 

Pyrameis oardui, 760. 

Pyrausta orphisalis, 788. 

Pyrrharotia isabella, 768, 901. 

(Juail, American. 489, 064, 888. 
extinct at one time, 781. 

Hurdle on, 781. 

reintrodncad by B. Dwell, 781. 
Quaker, grasshopper, 881. 

Quakers, banishment of, 570. 

persecution of, 564, 569. 

Quamoolit oocciuea, 660. 

quamoolitssvulgans, 060. 
Quarantine, 533. 
station, 449. 

Quairtes of limestone, 488. 

Quassia amara, 644. 

Quebec Stoamship Co., 415, 879. 

Queen Butterdy, 764. 

Queen of Shrubs, 654. 

Quinoe, 639. 

BadisHes, 538, 688. 

Hainbow Flounder, 504. 

Esinfall, 494, 495. 

remarkable In Jtt]y» 1886, 866. 
BaiU'-water for domeeilo use, 467, 511, 
517. 

Baisln^moih, 779. 

Bale4g^^ Sir Walter, cm stoms, 419. 
B6ndl%iunlleata, 578, m. 

fiuai. Coine. Aoau., Von. XL 


Haphigaster cyduua, 798. 

X>raslnus, 798. 

Raspberry, 639. 

Bat, Black, 717. 
j Brown, 717. 

Gray, 717, 869. 

Water, 869. 

I Wood, 549, 551, 590, 691, 718-717, 

869. 

I Rats and Mice, 717, 869. 

Ravens, Capt. John Smith on, 064. 
Records of Port Royal Parish, 510. 

Red Admiral butterfly, 761. 

Red Bird, 888. 

Cedar, 579, 6(K), 

Dragon-fly, 816. 

Mulberry, 635. 

Periwinkle, 637. 

Soale-iusect, 810. 

Snapper, 505 
Spiders, 841, 843. 

Red-bud, 636 
Red-head, plant, 627. 

Redfieia, Wm 0,895. 

Red-pshancks (red-shanks), 665. 

Reefs or Flats, 465, 488. 

Register of Pembroke Parish, as to age 
of cedars, 607. 

Reid, Capt. SavUe, on birds, 674, 078, 
688, 735, 896. 

Reid, Got. Wm., 635, 685. 648, 646, 
895. 

introduced choice varieties of 
oranges, 685, 046. 
letters of, unpublished, 857, 895. 
on storms, 856, 895. 
personal data of, 895. 
plants and trees, 635, 865, 895. 
ploughs, intrcHluoed by, 492, 895. 
Remarkable instance of the Death of 
Fishes in 1901, 508. 
rainfan in July, 1886, 666, 
Remedies for mosquitoes, 511. 

poison ivy, 658. 

Bemigia disseverans, 774, 
haxastyltts, 774. 
indeniaiat 774. 

/ latlpes, 774, 

maroidg, 774, 789, 
i perlata, 774. 

60 


Fun., 1908. 
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Bamigia repanda, 774 , 788, 891. 
Texana, 774 

Bemlttent fever, absent, 611. 

Beplies from the Bermuda Company, 
1679, 608. 

Beptiles : American Blue-tailed Lixard, 
735. 

BhaohicalUs rnpeatris, 581. 

Bhapis dabelliformls, 652. 

Bhisobius debilis, 605, 
satellus, 805. 
ventralis, 805, 898 
Khlxoglyphus eohinopus, 840. 
Bhizopbora mangle, 581, 621. 

Bhus toxicodendron, 588, 658. 
Kibbon-fteh, 504. 

Bice. Prof. WtXL North, 434, 868, 857. 
Bioe Bird, 888. 

Bloe-weevil, 787, 785. 

Biohardson, Bev. A., 565. 

Bight Whales, 521, 684, 688. 

Biley, C. V , 748, 809, 810, 811. 

Boaoh, TheophiluB, Essay on Snails, 781. 
Boad-beds, 480. 

Boad-cutting, 481. 

Bobber-fly, 746, 

Boberts, Mr., introduced whelka, 708. 
Bobin redbreast, 668. 

Bobinia pseudacacia, 645. 

Bobins, 662. 

Bobin-williaxn, 668. 

Bock-cocklea, 710. 

Eook-flsb, 504, 505, 700, 701. 
Bock-sucker, ^9. 

Bod Wood, 575 
Bollo, Capt., 642. 

Bosa leevigata, 664. 

Bosa nigosa, 026. 

Boseate Tern, 067. 

Bose-banded Sphinx, 766. 

Bose-ooral, 505. 

Bose, Japan, 626. 

Bose, Wild White, 654. 

BoeeB,426. 

Bough Notes and Memoranda, John 
Hurdis, 725. 

Bove-heeilea, 796 
Boyal Gaaette, 497, 516. 

Koyal lease or deed to Ohr. Carter, 546, 
617, 618. 


Boyal Palm, 424, 651, 866. 

Boyal Society of Lon^Um, 490, 510, 688. 
Bulns of King^s Castle, 450-460. 

Old Forte, 440-464. 

Bumina deoollata, 591, 080, 780, 781. 
Buppia maritima, 586. 

Bueselia junoea, 627. 

Sabal Blackbtimiana, its History, 574, 
508. 

Saffron, planted. 525, 625. 

Sage Bush, 482, 655. 

Common, 655. 

Prickly, 656 
Bed-flowered, 656. 

Yellow-flowered, 656. 

Sago Palm, 581, 0*50. 

Saint Andrew’s Cross, 652. 

Christophers 1 , 558. 

David’s Head, 489. 

David’s Island, 418, 448. 

David’s 1 , large cedars on, 601. 
David’s 1 , Tnrile-ftshery of, 448, 
692. 

David’s I., Whale fishery of, 684, 
« 688, 690. 

I Elmo’s Fire, 588. 

George’s, 419, 421, 448. 

George’s, blockade running at, 444. 
George’s Hotel, 448. 

George’s Hand, early overolearing 
of, 598. 

George’s, narrow streets, 448. 
Helena, goats and hogs destructive 
on, 668. 

Helena, vegetation of, 626, 688. 
John’s Wort, 652. 

Lucia, emigratkm to, 569. 

Saiseetia hemisphasrieum, 807. 
Salicomia, fruticosa, 585. 

Salix Babylonica, 649. 

Hnmboldtlai^ 649. 

Salmon Peale, 700. 

Salt mode at Crawl Point, 520. 

6t. Geovge’e, 520. 

Turks X., 516, 520. 

Salt spmy, Injurious effects of, 494, 579, 
Salvia coccinea, 626. 

Sambucua ifigta,, 654. 

Samphire, 585. 
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B4ind*box Tree, <149. 

Band<4ttneft, 487, 474. 

Sand Hills, 485. 

Sand'Wasp, 752. 

San Jos4 Scale, 803. 

Sannina exitiosa, 689. 

Sapindus saponaria, 877, 879, 586. 

Sapodilla, 641. 

Bapota achras, 641. 

Saroophaga oamaria, 740. 
rablda, 740. 

Saroophagula, 749. 

Barcopsylla gallinaoea, 750. 
penetrans. 749, 871. 

Bamapanlla. 661. 
false, 658. 

Satin Wood, 644. 

Saunders, Wm., 808. 

Saw-dies, 789. 

Sawing lumber, legalised rates, 588, 602. 

Saxicola lenanthe, 724. 

Sayle, Gov , 540, 548, 545, 584. 
on planting olive trees, 681. 
proclamations by, 508, 608. 

Sca*vola lobelia, 588. 

Soalednsects, 526, 891, 802-811, 892. 
destructivenese of, 804. 
dieinfeoticm for, 808. 
fumigation for, 808. 
keroeene emulsion for, 808. 
Lady-bugs devour. 805, 898. 
laws against, 808, 804. 

Hable to be introduced, 804. 
remedies for, 808-808. 

Soarabieids, 790. 

Scarlet-beau Tree, 646. 

Scarlet sage, 626. 

Scatopse atrata, 749. 

Scaur, 427. 

Bcelipbron cementarium, 752. 
faaoiutum, 788. 
davipes, ^2. 

Sohinus moUe, 688. 

Scbwars, B. A., 785, 705, 796. 

Boinous fasoiatus, 869. 
ocellatus, 869, , 

SoiDtuyidio, 749. 

Smiappers [Snappers^, 700. 

SoolotNOidra subepin^es, 842. 

SiOotdsaxitbuaBagmaiius, 654. 


Scorpio afer, 871. 

Scorpions, 880, 871, 894, 895. 

Screw Pines, 652. 

Scudder, S. H., 757, 764. 

Scurvy Grass, 579. 

Scutigerb forceps, 848. 

Scytodes fnsca, 832, 

Scytodes longipes, 882, 884. 

Sea Adventure, ship. See Sea Venture. 
Shoals, 540. 

Anemones, 909. 

Sea-breame, 702. 

Bea-foam, destructive effects of, 579. 
Sea-turtles, former great size of, 448, 698 
Sea-wigeons, 665. 

Sea Grass, 586. 

Lavender, 576, 584 
Lawyers, 488. 

Marigold, 582. 

Mulberry, 581, 620. 

Orache, 585. 

Owle, 670 
Oxeye, 582. 

Purslane. 581. 

Tumstole, 584 

Venture, wreck of, 1609, 588-540, 
548, 880. 

Sea-side Bean, 580, 

Golden-rod, 588. 

Giupe, 578, 579, 585. 

Locust Tree, 580. ^ 

Morning glory, 476. • 

Plants, 578. 

Vine, 685. 

Seal of the Bermuda Company, 586. 
Seaward, 485. 

Seed potatoes imported, 528. 

Seeds that doat in the sea many weeks, 
588. 

Serpuline Atolls, 486. 

Serratioeps canis, 749. 

Sesnvinm portulooastrum, 581. 
Setomorpha, sp., S91. 

Settlement of the Bermudas in 1612, 
545. 

Settlers, earty, number and oharaeter, 
452. 

Seymour, Captain, 612. 

Seymour, Gotemor, Proclamation by, 
515. 
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Bm, T04. 

Shaddock, 666 
Sbade^oora], 505. 

Shade trees, Ornamental trees, 646. 
ShakeBpeare, 588. 

Shavks, 566, 700 
Hole, 468 
Oil, 521, 528. 

Shearwater, 456, 662, 674, 679. 
notes of, 670. 

Sheep and goats, destruotire to vegeta- 
tion, 591 
Shelly Bay, 485. 

Shelly, Mr Henry, 465 

Shiner, 828 

Ship, Blessing, 452. 

Edwin, 624 
James, 514. 

Joseph, 516. 

Xjeander, 686. 

Sea Ventnre, 489. 

Starre, 452. 

Warwick, wrecked, 460. 
Shipbuilding and commerce, 608 
Ship^hannel, 487. 

Shipley, A. G., 811. 

Shipment of a cargo of cedar, 600, 601. 
Shipworm, 442. 

Shipwreck of the Bonaventura, 584. 
historical, 588 
of the Sea Venture, 567. 

Shore Cliffs, Hatural Arches, Pinnactes, 
472 

Sioyos angulatus, 575 
Siderastrsea radians, 484, 485 
Silk, Castor Oil, Olive Oil, etc,, 628. 
Ootton-tree, 648. 

Spider, 829. 

Worms, 528, 625. 641. 

Silver Wlt<*h, 828. 

Siivanus Snrinamensk, 788. 

Silvery Sphinx, 768, 

Singing Birds, Tree Sparrow, adldftooh, 
Wheat^ear, Staariing, etc*, 722, 
Sinks, 466 

Sipbonostoma dtrifolil, 802. 
Slsyrlnohmm Bermndianum, 572, 574. 
SltoArepa panicea, 798. 

SltophilOs granarius, 528, 784. 
ofyasfe, 785. 


Stiotroga cercalella, 779. 

Sketch of the Discovery and Early 
History, 582, 588. 

Skin beetles, 792. 

Skipping-beetles, 794. 

Skylark, European, 724. 

Slater, 844. 

I Slavery : Negioes, Indians, Whites, 560- 
I 566, 866. 

j Slaves allowed legal marriage, 564. 

apprenticed to trades, 562. 

I banished when freed, 500. 

I baptised sometimes, 564, 565 

children divided, 569 
conspiracies of, 1666, 1678, 1761, 
568, 564, 866 

denied religious privileges, 564 
emancipation of, 560, 570 
executed in 1768, value of, 866 
fine for killing, 810, 568 
Indian, 565. 

killing not a felony, 568 

laws to restrain, 6^. 

number of in 1884, when freed, 566. 

sold away from the islands, 562, 566. 

too numerous, 562. 

white, 566-568. 

Slaves to the Company, 447,. 561, 568, 
566,875. 

Slender Snails, 782. 

Slicker, 828. 

Slipper Plant, 657. 

Slugs, 691, 784. 

Small pox, epidemics of, 516. 

vaccination for, 516. 

Small Shot, 575. 

Smilax asperacsS. sagiUisfotia, 661, 
Oriental, 661. 

Smith, Oapt. John, 448, 458, 499, 945, 
546, 654, 696, 672, 677, 678, 679, 
707, 708, 715. 

Kiatory quoted, 458. 455, 458, 459, 
491, 486, 518, 517, 946, 672. 
on oahow, 672. 078. 
on egg«*bisdi, 661, 666, 678. 
on famin e ol! 16i5, 672^ 
on fishes, 768, 704. 

<im Introfittced pianfa, 624^ 629, 627, 
681. ^ 
on faodfainal pJanti, 980. 
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Smith, Oapt. John, on mvene (turkey 
btusnurd), 668, 664. 
on wood'tftte, 715. 
pereonai data, Expl. pi. oiii, Oil. 
portrait of, pi. cili. 

Smith, Hav. Samuel, 665. 

Smith’a laland, 447, 465. 

Smyrna hga, 682. 

Snaila and Slugs, effects of, 501. 

Snails eaten by Tropic-bird, 781. 
Snappers, 488, 505, 701. 

Snapping Beetles, 794. 

Suites (snipes), 6^. 

Snow, very rare, 498. 

Snow-berry, 575. 

Snowy Heron, 680. 

Suttff-basb, 4^. 

Snuff Plant, 655. 

Soap-berry Tree, 577. 

Sober laland, 619. 

Soil, analyaea of, 492. 

natural fertility of, 491, 494. 
origin of, 490. 

Solanum melongenassS. ovigerum, 641. 
Boldier-fliea, 749. 

Solidago aemperyirens, 588. ^ 

Somers, Admiral Sir George, 485, 444, 
588, 541, 542, 544, 545, 622, 878. 
character of, 640, 699, 911. 
death of, 444, 544, 545. 
garden made by, 1609, 548. 
letter from, 1610, 544, 596, 878. 
pinnace built by, 548. 
portrait of, 1610, pi. oil, 911. 

Saint Elmo’s fire seen by, 588. 
Tablet at St. George's, 444. 
taking ilah, 1610,696. 
wreck of, 1609,588-541. 

Somerset Jalatid, 419, 426, 497^ 466. 
Sophora tbrnentosa, 577, ^0. 

Sour Sap, 688. 

Southampton Fort, 458, 459, 460, 462. 
Oov. Butler’s desoriptlan of, 459, 
460. 

liOand, 454, 460, 465, 075. 
Sow^bhg, 844. 

Spanlidi Angid^flsh, 504. 

Bi^iyotijirt, 486, 857. 
ttucoaueem, 668. 

CHam, 730. 


Spanish Lady-6sh, 504. 

Pepper, 688. 

Point, 428, 527, 618. 

Hock, X, 615. 

ships driven from OasUe Island, 
1612, 451, 615. 
treasures, 546, 610-619. 
vessel wrecked, 514. 

Sparrow, English, 429, 662, 722, 888. 
Kui*opean, 722. 

Tree, 728, 888. 

Sparrow-hawk, 665. 

Spsrtina juncea, 586. 

Spectrum bivittaium, 828. 

Spencer, Sarah, trial of, 885. 

Spenser, Archdeacon, 659. 

Spermaceti Whale, 683, 689. 
Spermacoce tenuior, 576, 768. 
j Sperm Whale, 521, 689, 690. 

Sphargis coriacea, 697. 

Sphex oementanus, 752. 

Sphinx argentata, 768. 
atropos, in Qodet, 871. 
Morning-glory, 766. 

Musk, 766, 767. 

Pepper, 767. 

Rose-banded, 766. 

Silvery, 768. 

Sweet-potato, 760, 871. 

Tobacco, 768. 

Spider^beetle, 792. 

Spider, Brown, 882, 834. 

House, 881, 885, 888. 

Jumping, 881, 882, 889, 840. 
Long-legged, 884, 885. 

Orb>web, 888. 

Bed, 841, 842. 

Ring-legged, 886. 

Silk, 829, 862. 

Silvery, 887, 

Venomoas, 882, 885, 886. 

Wolf, 888, 889. 

Spiders, colors of, 888. 

webs of, 880, 887. 

Spider-wasps, 752. 

Spinas trfstie^ 724. 

Spima prunifoUa, 664% 
salioilolia, 654. 

Spiral SnaU, 591, 680, 780. 
6pirfinthestortlHi, 578. 
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SpiroboluB Hellprlni, H43. 

Bpond^luft, 710 
Sponge, bright red, 484. 

Sponia Lamaroklana, 575 
Sporoboltis Virginioas, 587« 
Spotted-winged GhrafHihopper, 821. 
Spruce, or tamariek, 488, 654^ 
Squaah-beetle, 796. 

Squaahea, 640, 

Squid, 909 
Squirrel-dsh, 504. 

Stable-fly, 740. 

Stafford, Judge Richard, 490, 510, 569, 
820 

on buned treaaurea, 614. 
on longerity, etc., 610. 
on whales, 521, 6^. 

Stagmomantis Oarolina, 826. 

Stake driven through body of a suicide, 
650. 

Stalactites, 441, 855. 

Staphylinids, 796. 

Star Oorals, 484. 

Starfish, 909. 

Starts Bermuda Guide, 607. 

Starling, European, 724, 888. 

Statice Oaroliniana^ 576. 

Lefroyi, 574, 576, 584. 

Stealing of timber provided againet, 604 
of tobacco plants a felony, 556. 
Stegomyia faeoiata, 747, 865, 898. 
Steuobothrue bilineatua, 821. 

macnlipennis, 821. 

Stenopteryx hybridalia, 782. 
Stenotaphrum Amerioanum, 586. 
glabrum^ 586. 

Steroulia Oarthagineusis, 648. 

Sterna anosthietue, 668. 

Bougalli, 667. 
hirundo, 667. 
maxima, 668. 

Stevenson, Goody, trial of, 881 . 
SteveiMKm, J. J., on dunes, 474, 475, 569. 
Stiohopus, 488. 

Stingray, 700. 

Stokes^ Bay, 479. 

Stokes, Oapt., 465, 461, 611, 680, 66t 
Stompxys oalcitrans, 740. 

Stone files, 789. 

Stone monuinesits and labeled trees, 612. 


I^kme residenoes, 482, 454. 

Stopper, 575. 

Straohy, Wm., extracts from narrrative 
of 1611, 419, 489, 494, 588, 540, 
541, 542, 548, 598, 661, 662. 666, 
667, 069, 680, 691, 609, 708, 711, 
784, 829. 

on birds, 661, 662. 
on cahow, 609. 
on egg-blMs, 666, 667. 
on fish, 699. 
on herons, 680. 

* on palmetto, 598. 
on aea-turtles, 691. 
on ehellfish, 708. 

on storm and wreck of Sea Ven- 
ture, 588-540. 
on wild hogs, 711. 

Stratiomyidm, 749. 

Strawberry, 582, 689. 

Flea-beetle, 789, 790. 

Strombus gallus, in Godet, 868^ 
gigas, 697, 709. 

Stroud, Bicb., triid of, 877. 

Stumus vulgaris, 724, 888. 

Stylopyga orlenialis, 828, 825. 

Styver Bush, 659. 

I Submerged l4igoone, 482. 

Subulina ootona, 782. 

Buodnea Barbadenais, 729, 782, 788. 

Bermudensisy 868. ^ 

Sugar-apple, 688. 

Sugar, Cassava, Wheat, etc., 524. 
canes, 524, 824. 
manufacture of, 524. 

Suicide by drunkenness, punished, 560. 
Salidtur, Clouded, 758. 

Cloudless, 759. 

Common American, 758. 

Little, 757. 

Suuuner drouth In 1849, 592. 

Summers, Sir George. 1^ Someirs, 588. 
Sunset^, brilliant, 428. 

Surinam Cherry, 640. 

Cockroach, 826. 

Tpad. See Ague Toad, 726« 
Swamps, 466. 

Swiime (Swan), 61^, 

Street Almond, 689. 

Bay Tree, 648. 
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Swe«t Fennel, 698. 

Marjoram, 628. 

Onmge, 6M. 

Potatoes, 425, 525, 582, 660. 

Sop, 688, 896. 

Swe6t*potato Fire- worm, 777. 
Leal^miner, 781. 

Sphinx, Mttsk, 766, 767. 

Swieteuia mahagoni, 644. 

Sword Plant, 646. 

Synohlora denticulata, 775. 

excarvaria, 775. 

Syngamia dorella, 778. 

Syrphiw-dy, 745. 

Syrpbna obliqutis, 745. 

Tabanue, 745. 
uinota, 745. 
lineola, 745. 

Tabebnia pentapbylla, 647. 

Table of Exports, 580. 

of mean monthly temperature and 
rainfall, 499. 

Tables, oomparative, meteorological, 
508. 

Tablets and marks, 546. 

Tamarind, 645. 

Hum, 642. 
tree, 485. 

Tamarindus ludlca, 645. 

Tamarisk hedge, 488, 654. 

age of, 865. 

Tamarix Gallica, 654. 

Tanning leather a trade in Bermuda, 
620. 

Tapestry<*moth, 781. 

Tapinattus melanognathos, 881, 889. 
Tapiooa, 524, 656. 

Tarnished Leaf bug, 799, 801. 

Taro, 525, 624. 

Tassells, 668. 

Tassel Plant, 680. 

Tea, South-sea, 668. 

Teal, 668. 

Teooma Capensis, 660. 
pentaphyUa, 647. 
radioans, 660. 
atans, 647. 

Tegenaria Derhami, 881, 885, 

T41ina, 710. 


Temperature, 416, 498, 499. 
Temperature of the Sea, 608, 507. 
Tempest, Shakespeare^ 588. 

Tenebno molltor, 787. 

Tenebrionids, 787. 

Teredo, 442. 

Terias lisa, 757. 

Termes antioa, 817. 

Terminalia catappa, 647. 

Termites, 817. 

Terns, 442. 

Terrestrial Isopod Orustaoea, 844. 
Testacella haliotoidea, 868. 

Tetanocera pictlpes, 749, 

Tetragnatha extensa, 871. 

Tetranychus blmaoulatus, 841, 842. 
tilarlus, 842. 

Tetrastemma agrieola, 847. 
Thallassochelys oaouana, 695. 
caretta, 695. 

Japonica, 696. 
ollvacea, 696. 

Thatching roofs and sides of dwellings, 
595. 

palmetto leaves used for, 598, 595, 
598. 

Theft, trials for, 877. 

Theobald, F. V., 384, 511, 740-74H. 
Theobroma, 581. 

Theretm tersa, 896. 

Theridium nidpes, 831. 
studiosum, 832, 885. 
tepidariornm, 881, 885. 

Thermesia monstratura, 782. 

Thermobia domestica, 828. 
Thennoneotee, Irroratns, 796. 

omatioollis, 796. 

Thespesia populnea, 648. 

Thevetia uereifolia^T. theretla, 656. 
Thistle Butterfly, 760. 

Thomisus pallens, 888. 

Thomson, C. Wyvllle, on sand-dunes, 
475. 

Thom, Japan, 026. 

Thoasand-legs, 848. 

Three HiU Shoals, 488. 

Thrips, onion, 811, $12. 

Thrips tabaoi, 830, 812. 

Thunderstorms, 4^. 
fhys^nophora vortex, 728. 
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Thysa&opoda, food of 687. 

Thyflimopterti) 812 . 

Tiok» cattle, 840, 841. 

Ticks and Mites, 840. 

Tides, 400. 

in Harrington Sound, 486. 

Tides and Currents, 480. 

Tiger Beetle, 797. 

Mosquito, 747. 

Tile-!6sh, deat^ of, 007. 

Tinea, or Tineola, biseUialla, 780. 
flaTifrontella, 780. 
granella, 779. 
pelliouella, 780. 
tapetaelk, 780, 761. 

Tipulids, 748. 

Tobacco, 462, 401, 494, 618-620, 645, 
666-660. 

amount formerly exported, 620,567. 
capital crime for stealing, 666. 
condemned and burned, 566. 
contraband, 519. 

Cultivation, as connected with Rorly 
Histoxy of the Islands, 656-560. 
cultivation, when abandoned, 559. 
first planted, 1610, 545. 

Plea-beetle, 789, 
monopoly, 619. 
prices of, 518, 565-558. 
shelters for, 494. 
tariff on, 619, 657, 566. 
used os currency, 461, 462, 665. 
Tobacco Bay, 474, 

Tobacco Beetle, 798, 

Tobacco Musk, 768. 

Tobacco Thrips, 811, 

Tobacco-worm, 767. 

Tomato, 528, 580, 682, 641. 

Leaf-bug, 799. 

Tomatoes, amount exported, 580, 

Tom Moore’s QOlabash, 648. 

Tornado, 497. 

Tortoise-shell Turtle, 694, 696. 

Tortola, Governor of, 561. 

Toumefortia gni^halodes, 684. 
Tous-les^mois, 526. 

Town HouOe at St. George’s, first stone 
building, 608. 

Toxopneustes, 488. 

Tiuchyops dnimsus, 867. 


Traditions of buried treasures, 612-619. 
Tramea abdominalis, 818, 816. 

Carolina, 818. 

Treasures, buried, traditions of ^449, 612. 
Tree Snails, 782. 

Trees, large, ages of, 488, 607, 865. 
Trial of Paul Peane, 447. 

Trials for abusive limgaage, 876. 
for blasphemy, 877. 
for disrespect, 876. 
for drunkenness, 550, 681. 
for perjury, 878. 
for theft, 447, 562, 568, 877. 
for witchcraft, 614, 878-885. 
Tribolinm confnsnm, 787, 788. 

fermgineum, 788. 

Triohophaga tapetsella, 781. 
Triohoptera, 782. 

THgonotylus ruflcomis, 799. 

Trinoton lurldum, 819. 
TriphoaiaanranttolaaBT. trifollata, 668^ 
Tristram, BL B., Canon, 725, 762, 760. 
Trinmfetta semitriloba, 575. 

Trochosa, 888. 

Trogoderma toriali, 796. 

Trouipe Whole, 621, 689. 

Tropic-bird, 428, 679, 680, 888. 
eating sxudls, 680, 781. 

Louse, 819. 

Mites, 841. 

Trott, Periant, on tobsleco, 1668, 519. 
Trcrtji’s Pond, 467. 

Trox seaber, 792. 
soabrosns, 910. 
snberosns, 792. 

True, P. W., Fisheries and Fishery 
dnstries of United States, 6M. 
on wholes, 684. 

Trumpet Flower, French, 656. 

Bed, 666. 

Yellow, 647. 

Trunoatella, 728. 

Tmnk-fidi, 604. 

Trunk Island, 465. 

Turtle, 6^. 

Tmnk-whale, 521, W9. 

Tiypeto ospitato, 748. 
hwnUis, 749. ^ 

Tucker, Gbvemor Daniel, 447, 456| 4*Hi> 
651, 552, 626, m, 674. 
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Tucker, Governor Daniel, oharaoter of, 
447, 951, 

Oommieeion of, 551. 
exeoutloxui by, 447, 875. 
ielanda burned by, 552, 718, 714. 
made hedges and fences, 719. 

Paget Fort built by, 448. 
planted 8g trees, etc., 624, 680. 
Tucker, Kiss Hesthea Lonisa (^^Nea*^), 

AAA 

Tucker, Wm., 444. 

Tuoker^s Island, 456, 465. 

Tucker’s Town, 487, 476, 680. 
streets laid out in, 1616, 476. 
tornado at, 1875, 497. 

Tulip Tree, 648. 

Xumble-dunga, 790. 

Turbot, 484. 

Turkey Berry, 576, 656. 

Turkey Buasard, 664. 

Turks Island, manufacture of salt at, 520. 
Turnips, 582, 628. 

Turtle, caret, 694. 

green, 448, 692, 698. 
hawksbill, 448, 698, 694. 
leather-back, 696; 697. 
loggeidxead, 095, 096. 
tortoise-shell, 694. 
trunk-back, 697. 

Turtle ashery, 448, 698. 

Turtle-grass, 448, 567, 698. 

Turtle ponds at Bermuda, 448, 694. 
Two-lined Walking-stick, 828. 

Trios Latreilli, 844. 
niveus, 844. 

Typhoid fever, 511, 516. 

Trpbus fever, 616. 

Tyi^lrpbus iiro, 841. 

Uhler, P. R., 80Q, 822, 826. 

Ulex Kuropttus, 658. 
tnoborns geniculatns> 881, 886. 

United States Weather Bureau, 506. 
tfropoda, 842. 

Uropodimi Bermndensis, 844. 

Useful Plants horn the Bahimiaa> IBIO** 
1626, 621 

Uteiiieisabella, 769. 

Tmmbatloh^ 516. 


VaiUantia muralis, 661. 

Valleys, 466. 

Vallonia pnlchelU, 782, 783. 

Valuation of slaves executed in 1768, 

866 . 

Vampyre Bat, 867. 

Vanessa antiopa, 761. 
atalanta, 761. 
cardui, 760. 
io, 762. 

polychloros, 762. 

Van Name, W. 0., 414, 864, 897, 906. 
Vaughan, Daniel, 641. 

Vedalia cardinalis, 796, 805, 898. 
Venomous Spider, 885. 

Vermetus, 486. 

Veronioella Schivelyie, 728, 785. 

Verrill, A. Hyatt, 414, 504, 680, 722, 
725, 788, 819, 820, 897, 906. 
Bermuda birds, 722, 728, 725. 
Butterflies, 759, 767, 768. 
drawings, 897-911. 
fishes found dead, 504, 505. 
food of Tropic Birds, 680. 
photographs, 414, 897-911. 
poison of Agua Toad, 727. 

I Verrill, Clarence S., 414, 897. 

Vesey, Capt. Nathaniel, 686. 

introduced toad, 727. 

Vespa vulgaris, 760. 

Veepertilio pruinosus, 718. 

Viburnum tinus, 654. 

Vigna luteola, 580. 

Vinca rosea, 627. 

Vine cuttings from England, 628, 686. 
Vines, onltivated, 686. 

ornamental, 658. 

Vinegar-fly, 742. 

Vino, 597. 

Vireo muslcus, Godet cm, 869. 

white-eyed, 429, 869. 

Vi^a, 588. 

Colony, plants sent to, 5t8. 
Company, 514. 

Creeper, 668. 
emigraticm to, 669. 

Biatory of, 448, 

Indian IMden, marriage of, 614. 
Merchant, ship, 497. 
tirginian Inj^ thfgine» 514. 
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Visitor’s Qtdde to Bermuda, J. M. JoneSi 
725. 

Vitis hederacea, 058. 
incoxistaus, 058. 

Vitrina peilucida in Godet, 868. 

Wages regulated by law, 1023-20, 461, 
555. 

Waite, F. C., on Agua toad, 720. 

Wala Temalis, 832, 839. 

Walker, Edward, 617. 

Wnlklng-stirk, insect, 823. 

Walnut tree, Black, 050. 

Wolsingham, Bay, 439. 

Caves, 441, 470,471. 

Coffee trees at, 441, 041. 

Date Palm at. 441. 

Mr., cockswain of Sea Venture, 
1006, 480. 

natural fish-ponds at, 441, 468. 
Olive trees at, 441. 
place, 488. 

Thos. Moore at, 489. 

Wild Jasmine at, 659. 
wild plants, rare, at, 441, 575, 590. 
Waltheria Americana, 576. 

Wampen, 653. 

Warwick parish, 426. 

ship, wreck of, 460, 496. 
Washington, General George, letter 
from, 456. 

George, charged with treason and 
convicte<l, 1650, 560. 

Wasp, Bermuda, 750, 751. 

Burrowing, 752. 

Digger, 752. 

Mason, 752. 

Mud, 752. 

Sand, 752. 

Spider, 752. 

Wood, 752. 

Yellow, 750. 

Waltheria Americana, 676. 

Water Beetles, 796 
cisterns, 422, 467. 

Melons, 640. 
of wells, 422, 516. 
ordeal, 879-881. 

rain, universally used, 422, 517, 
sea, bright oolore of, 415, 429, 480. 


Water, transparency of, 415, 419, 430. 
Waters, Edward, 545. 

Wax, export of, 521. 

Wax-moth, 779. 

Webbing-moth, 780. 

Wedderbum, Lieut. -Col J. W., 725. 
W’’eevil, Bean, 788. 

Black, 785. 

Coffee-bean, 786. 

Com, 528, 784. 

Cow-pea, 786. 

Fly, 779. 

Grain, 528, 784. 

Onion, 784, 785. 

Pea, 784. 

Rice, 784, 785. 

Weevils in com, 628. 

Wells, brackish, 422. 

Wentworth, Capt. John, 561. 

West, George W., 531, 660. 

West Indian Whelk, 468, 464, 708, 849. 
Whale Bay, 522. 

Whale, Biscay, 683, 688. 

Cape or Black, 688. 

Fin-hack, 688. 
fishery, 521, 522. 

fishery, American, extent of, 685. 
Greenland, 684. 
houses, former, 522, 690. 
Hnmp-baok, 521, 682. 
oil, amount taken, 522, 684, 085. 
Right, 521, 684. 

Sperm, 021, 522, 683, 689. 
SX>ermaoeti, 683, 689. 

Trompe, 521, 689. 

Trunk, 521, 680. 

Whalers, American, 686, 689. 

Whales, abundunoe of, formerly, 664. 
breeding of, 686. 
broaching of, 086. 
cubs, 521, 686, 687. 
flesh eaten, 687. 
food of, 688. 

Hayward, Mayor J. M., on, 688, 690. 
HaywardjThos. B.,on, 688,688,690. 
Hump-backs and Fin-backs, in Bay 
of Fundy, 087. 

Jones, J. M., on, 690. 

Jourdan, SUv., on, 083. 
large school of, 687. 
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WbaltiH, migratioDfi of^ 686. 

Norwood) B.) on, 622. 
playing of, 686. 
size of) 684. 

Stafford, H., on, 688. 
sporting, 686. 

tamoneee of, in Bay of Fundy, 687. 
Wheat) common, 491, 524, 525, 545. 
Wheatear, 429, 724, 888. 

\Vhelk«, West Indian, 468, 464, 708, 849. 
recently introdnceil, 708, 849. 
shells, fossil, 464. 

“ in kitchen middens, 468. 
Wlxiiin, 653. 

Whipping Post, 550. 

pnnishment by, 556, 568, 564, 876, 
White, Rev. Nathaniel, 527. 

White Ants, 739, 817, 894. 
blast of onions, 812. 

Coccus, 637. 

Egret, 680. 

Hearn Bay, 681. 

Heron, 662, 680. 

Heron, laws to protect, 662, 681, 
Mangrove, 581. 

Mulberry, 625. 

Mullets, 699. 

Scale-insect, 810. 
slaves, 566. 

White-eyed Vireo, 429, 662, 887. 
Whitefield, Rev. George, 645. 

Wliites, number of, 560, 570. 

Wild Birds Protection Act, 886. 

Wild or Half.wild Cats, 718. 

Box, 582. 

Bryone, 575. 

Olive, 575. 

PoBsion Flower, 575. 

Tobacco, 577. 

Wild Hogs, 550, 689, 710. 
bewitched, 616. 
their extermination, 710. 
destructive effects of, 589. 
destructive on St. Helena, 688. 
Wilk [whelk], 708. 

Williams, H. E., 506. 

Williams, W. F., on meteorology, 809, 
810. 

Willow, Caracas, 649. 

Weeping, 649, 


Winds, 496. 

salt, damage done by, 579. 
Wine-fly, 742. 

Wine-grape of Europe, 636. 

Wire-vreed, 574. 

Wire-worms, 794. 

I Wisbvria, American, 659. 
j RpeciosazzrW, frutescons, 669. 
WiBtt>we, 434. 

flshes ounflned at, 434. 

Witchcraft, executions for, 614, 878- 
815. 

ordeals by water for, 614, 880, 881. 
prosecutions, 641, 878-885. 

Wonien apieiinted executioners, 562. 
punished by ducking, 481. 
sold for wives to the highest bid- 
ders, 566. 

Wood Beauty, 769. 

Wood, Governor Roger, 421, 528, 557, 
607. 

on castor oil crop, 523. 
on destitution of people*, 557, 658. 
on negroes, 561, 562. 
on Pineap]>les, 628. 
on Tobacco, 558. 

Proclamation ol, 497. 

Wood, John, trial of, 875. 

Wood, Shaw, 643. 

Woodbine, Capt. Smith on, 580. 

Virginian, 575, 658. 

Wood-borers, 794. 

Woodbouse, Govcnior, 447, 608. 
Woodpeckers, 665, 888. 

Wood-rats, 543, 549, 551, 652, 590, 011, 
712. 

Capt. John Smith on, 715. 
effects of, 590. 

extinction of, due to starvation, 716. 
Gov. Butler on, 718. 

Hughes on, 714. 
origin of, 712. 

Wood- wasp, • 752, 

Wooden-ware, exported, 521. 
Woodwardia Virginlca, 578. 

Wreck of Buuaventura, 534-537. 
Garland, 496, 518. 

Sea Venture, 587-541. 

Spanish ships, 514. 

Virginia merchant, 1601, 497. 
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Wreck of Warwick, 406. 

Wreck Hill, 485. 

Wrecks, 514. 

Xanthoxylum aromatioum. See Zan- 
thoxylnm, 600-618, 806. 

Yam, 624, 525. 

Yatee Island, 465. 

Yaw-weed. 575. 

Yellow Daiey-bush, 582, 

Yellow Fever, 511, 510, 865. 

oansed by mnaqnito bites, 511, 747, 
865. 

epidemics of formerly, 511, 512, 865, 
Godet on, 866. 

in Havana, table of d-eaths, 747. 
Mosqnito, 746, 747, 865, 898. 

Ogilvy on, 865. 
on convict hnlks, 865. 

Yellow Grunt, 704. i 

Taylo, 702. 

Tree, 646. 

Wasp, 750. 

Yellow-wood, Gov, Moore on, 1612, 009. 


Yellow-wcKKi, proclamation against ex- 
portations of, 1682, 609. 

timber valuable, 518, 609. 

Tree, 441, 575, 609, 610, 046. 

Tree and Legends of Buried Trea- 
sures, 010-618. 

Tree on Cooper’s Island, 611,616, 
618, 619. 

Tree on Ireland Island, 611-614, 
646. 

Tree on Walsingham tract, 441, 010. 

with brass tablet and cross, 610, 
611, 618, 61H, 619. 

Yellow-footed Wasp, 752. 

Yucca, 488. 

aloifollarrY. serrnlata, 657. 

fllamentosa, 657. 

Wbippleyi, 657. 

Zanthoxylum aromatioum. 575, 609-018, 
806. 

Zaragoza Mangrove, 581, 620. 

Zonltoides minnscnluii, 729. 

Zostera marina, 448, 586, 098. 



Figure 245.— Southern Army-worm and Moth {Laphygma frugiperda), nat. size ; 

after Packard. 
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